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St. Paul Public Library Heating and Ventilating 


A Mopern, ScrentIFICALLY DrEsIGNED PLANT, Empopyine FANs 
Wuicu Make Srx CHANGES oF AiR Per Hour. By C. 8S. Tompxins 


HE MOVEMENT for the erection of a 
new library building in St. Paul began 
in 1912, at which time James. J. Hill 
offered to give a sum of $700,000 for the 
building and endowment of a reference 
library and make it a part of the public 
library foundation, if the city would pro- 

ceed with the erection of a building for the library. 

















4th, Market-and Washington Sts., overlouvking the Missis- 
sippi River to the south and facing Rice Park and the 
Post Office on the north. The general spirit of its archi- 
tecture is that of the Italian Renaissance. The exterior 
is of selected pink Tennessee marble, while the principal 
rooms of the interior are finished in vesta gray Man- 
kato stone. The woodwork throughout is of maple im- 
pregnated with a soft gray stain, recalling the color of 





FIG. 1. EXTERIOR OF THE.ST. PAUL PUBLIC LIBRARY 


Funds for the purchase of the site were immediately 
raised by popular subscription and bonds voted for the 
erection of the building. In 1917, the building was 
completed at a total cost of more than a million dollars. 

Figure 1 shows the exterior of the Public Library 
building, which occupies the square, bounded by 3rd, 


the stonework. The floors of the three principal rooms 
are covered with cork tiles made by compressing about 
14 eu. in. of cork into 1 ecu. in. and filling with linseed 
oil, thus giving the tiles the wearing quality of marble 
and at the same time leaving them waterproof. The 
elevator doors are of bronze and are richly decorated 
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in Renaissance designs containing monograms of the 
library. 

At the right of the entrance is the Delivery Room, 
at the left, the Periodical Room. On the second floor, 
at the right, is the Greenleaf Clark Reference Room, 
named in memory of Judge Greenleaf Clark, one of the 
benefactors of the library. At the left of the elevator are 
the special reference rooms devoted to civics and related 
social sciences, industrial arts, and fine arts. On the 
third floor, at the right is the Accessions Room in which 
books are ordered, classified and catalogued, while at 
the left are the Librarian’s Office, the Staff Rooms, and 
at the end of the corridor, the Exhibition Room. On 
the ground floor, at the right of the elevator, is the 
Newspaper Room; at the left, and at the end of the 
corridor, the Children’s Room. Adjoining the latter are 
the Teachers’ and Parents’ Room and the office of the 
school department, and on the north side of the corridor, 
the Library Auditorium. 

The stack room, which provides accommodations for 
about 500,000 volumes, occupies the west wing of the 
building and extends from the ground floor to the roof. 


VENTILATING SYSTEM 


THE VENTILATING system of the building is divided 
into three units, as follows: 
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The outside screen for fresh air intake opening and 
all foul air outlets are indicated on plans, and also the 
cutoff doors for the main intake opening (size of open- 
ing 8 by 8 ft.). These doors are operated by hand, and 
are of the roller type, running guides at top and bottom 
and of size and tightness of fit such that they completely 
cut off all cold air from outside. The doors are made 
of 114-in. matched wood. 

The ventilating machinery in the sub-basement 
provides for a change of air every 6 min. and not only 
purifies the air, but, in the summer months, cools it. 
In Fig. 3 is shown one of the two large air conditioning 
machines for furnishing air to all parts of the building. 
The motors are 15 hp. and the capacity of the fan shown 
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1. General ventilation system is both plenum and 
exhaust and will serve practically all the rooms in the 
building excepting toilets, lobbies, stair halls, vestibules, 


court rooms, conversation alcove, ete. The plenum fans 
together with the heaters, washers, ete., are located in 
the main fan room in the sub-basement. The exhaust 


fans (disk type) are located in the two exhaust fan 


rooms in attic space. 

2. Toilet ventilation system is exhaust only with fan 
in main sub-basement fan room and serves all toilets in 
the building and also janitor’s room on the ground floor. 

3. Main lobby ventilation and heating system is hot 
blast with fan and reheaters located in main fan room 
in sub-basement. See plans for the details and schemes 
of distribution for all of the above-mentioned systems. 


PLAN OF THE AIR DUCTS IN 


BASEMENT 


is 32,000 cu. ft. per min. Its mate has a capacity of 
42,000 cu. ft. A separate unit for the main lobby has 
a capacity of 13,000 cu. ft. Noiseless V belts are used 
to connect the motors to the fans. The humidity and 
temperature of the air passing through the system is 
thermostatically controlled. 

The air washers consist of horizontal air chutes or 
passages opening directly into spray chambers, arranged 
so that the air will pass through water sprays and spray 
chambers horizontally without making any swerves or 
turns, the water striking the air transversely. The spray 
nozzles are of the latest and highest grade type, of brass 
with removable caps, size of openings 3/16 in. and are 
set in such relation to each other that the velocity of 
air through the water sprays is even and uniform. The 
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number of spray nozzles per 1000 cu. ft. of air is about 
two and a half. The flooding nozzles are set directly 
over eliminators to keep a constant supply of water flow- 
ing down to wash the surface of the eliminators. Flood- 
ing nozzles number about one to every 3 in. of washer 
width. 

The apparatus contains a storage and settling tank, 
a spray chamber, or wash box, a properly designed elim- 
inator, a suction strainer, which provides about 12 sq. in. 


FIG. 8. ONE OF THE LARGE FANS IN THE BASEMENT 


of screen for each nozzle used, discharge and supply 
pipes, a flush cut pipe with valves to sewer, supply pipe 
with automatic supply and cutoff arranged to keep an 
even level of water in the tank, and nozzle flushing 
equipment with automatic control. 

The casings are provided with solid plate glass inspec- 
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and of proper capacity for the service and designed to 
operate against a head of not less than 35 ft. 

Motor drive consists of 220-v., direct-current machine 
of same make as furnished for drives of fans. All piping 
connections between washers and pump are of extra 
heavy galvanized pipe; flanges are provided on both 
sides of washer casing, fastened with rubber gaskets and 
bolts, for the suction and discharge connections, over- 
flow and water supply connections. There is provided 
in connection with each washer an automatic absolute 
humidity control for controlling the saturated tempera- 
ture or dew point leaving the washers. This consists 
of an all metal graduated action thermostat placed in 
the air chamber leaving the washer, and includes the 
necessary diaphragm valve of ejector water heater so 
as to vary the temperature of the spray water as required 
by varying the steam supply to the ejector water heater, 
which operates noiselessly with from 3 to 5 lb. steam 
pressure. The humidity controlling system is complete 
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tion windows, two to each washer, made absolutely water 
tight by means of rubber gaskets. The settling and stor- 
age tank is 16 in. in depth and of the same length and 
width as the spray chamber; tank is riveted and soldered 
throughout and rigidly braced along the outside, both 
horizontally and vertically, with 114 by 114-in. brass 
angles. 

On a 6-in. high finished concrete foundation is a 
direct connected, centrifugal, double action, horizontally 
split shell pump for circulating the spray water. Both 
pump and motor are mounted on a single cast-iron sub- 
base. Pump is of improved type with enclosed impellers, 


PLAN OF AIR DUCTS IN ATTIC 


with all the necessary diaphragm valves, together with 
duct thermostats, compressor, filter, strainers, air pip- 
ing, ete., as required for correct and satisfactory opera- 
tion, including the necessary pressure reducing valve, 
with by-pass, and all connections between high pressure 
service and ejector water heater. An automatic safe- 
guard is provided to prevent the introduction of steam 
to air in case of failure of spray water temperature or 
air pressure. 

The washers are so designed, constructed and in- 
stalled that they will remove at least 98 per cent of the 
solid matter carried by the entering air, that the elimina- 
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tion of water is entire and complete, that the static re- 
sistance of the washer shall not exceed 14-in. water gage 
at 500 ft. velocity, that the humidity controlling system 
will maintain the temperature leaving the washer within 
one degree of that for which the thermostat is set when- 
ever the heating of spray water is necessary, that the air 
entering the washer at 35 deg. F. the spray water heater 
is of sufficient capacity to raise the temperature of this 
air to 40 deg. saturated, leaving the washer, thus main- 
taining the grains of moisture constant, that the cooling 
efficiency of the washer is not less than 60 per cent of 
the entering differences between the wet and dry bulb 
temperatures of air. 

The humidity of the air in the building during the 
last two winters was maintained at from 32 per cent 
to 44 per cent, which is about right for a building of 
this kind. 
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to the concrete floor slab above, but with a 2-in. layer of 
cork board between timber frame and concrete ceiling. 

All disk fans are of the standard propeller blade type 
with vertical shafts and direct connected motors. 


TEMPERATURE CONTROL 


A COMPLETE system of temperature control for all 
ventilating apparatus and all direct radiation of build- 
ing except rooms designated as lobbies, coat rooms, vesti- 
bules, stair halls, toilet rooms, and conversation alcove. 

The thermostats are ornamental in finish and design 
to harmonize with the hardware trimmings of the room. 
Each is neatly and firmly attached to the wall and is 
readily adjusted by detachable key to any ordinary 
temperature (namely from 60 to 80 deg.). 

The temperature control valves are of the kind known 

s ‘‘diaphragm’’ valves. They are offset angle type 
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FIG. 5. HEATING PLANT EQUIPMENT IN BASEMENT 


Four exhaust fans, of the disk type, are located in 
the attic and the balance draft system of ventilation is 
used. Therefore, all windows are fastened so that no- 
body ean interfere with the system of ventilation. 

All bearings on fans are of the ring type, self-alin- 
ing and self-oiling, and are provided with glass oil 
gages, and brass drawoff cocks so placed that they may 
be seen outside of the housing. Fan wheels are con- 
structed in the most rigid manner and thoroughly bal- 
anced. The fans are so designed, constructed and 
mounted that they will operate noiselessly and without 
vibration. Fans and motors are mounted on heavy tim- 
ber frames countersunk in concrete floor slabs. 

The fans supported from the ceiling are firmly bolted 
to timber frame, in turn bolted by through-going bolts 


or straightway type, according to the method used in 
connection: The air piping system is known as the 
‘‘loop’’ system. The mains on each floor supply 14-in. 
pipe branches, which in turn are reduced through 14 by 
14-in. reducing ells, and rise with 14-in. stubs to points 
4 in. high behind radiation, at which points they ell out 
through the baseboard. 

Mains on several floors are connected with the com- 
pression tank in the fan room in the sub-basement, by 
means of three 1-in. vertical risers as indicated on plans. 
All of the air piping is of galvanized iron pipe with gal- 
vanized iron recessed type fittings. All piping is placed 
in position in a neat and substantial manner. and is con- 
cealed except in the sub-basement. The air compressor 
is of ample size and capacity to supply the necessary 
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amount of compressed air for operating the temperature 
control of the building. The compressor is steam driven, 
its size being 4 by 35g by 6 in. Air pressure is main- 
tained at 12 lb. The compressed air tank is of the size 
corresponding to the specified capacity of the compres- 
sor, and is equipped with hangers and supports, drips, 
gage and all necessary fittings and connections. The 
tank is galvanized iron and is of such design as to be 
- suitable for normal working pressure of 100 lb. per sq. in. 
The compressor and tank are located in the fan room 
in the sub-basement. 

The temperature control system is extended to the 
ventilating apparatus as follows: All sections of the 
heaters, except the first section in the tempering heaters, 
are controlled by diaphragm valves. The diaphragm 
valves of the tempering coils are controlled by duct ther- 
mostats placed on the fresh air intake side of the temper- 
ing heaters, and are set to keep entering air from falling 
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ARRANGEMENT OF AIR CLEANING AND HEATING 
EQUIPMENT 


Fig. 6. 


below 35 deg. F. Diaphragm valves on the reheater coils 
for fan units Nos. 1 and 2 are controlled by duct thermo- 


stats located in the duct system near the fan. These 
valves are set to keep the air at approximately 68 deg. F. 
in the duct systems. Diaphragm valves for mass heater 
for lobby fan, unit No. 3, are controlled by graduated 
thermostats located in the main lobby on the first floor, 
and maintain the lobby temperature at 70 deg. F. 

During the winter, the temperature of the rooms is 
from 68 to 70 deg. F. and on the hottest days of the 
summer, the temperature in the building has been from 
9 to 18 deg. cooler than the outsidé temperature, accord- 
ing to the temperature of the cooling water available. 
The machines were installed with a guarantee of 60 per 
cent cooling effect; but that has been exceeded, due to 
the low temperature of the cooling water. 


RADIATOR VALVES AND RETURN VALVES 


ALL RADIATORS not supplied with temperature control 
are equipped with packless radiator valves, which are 
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rough bodied and are equipped with unions and wood 
hand wheels. Radiator valve sizes conform to the stand- 
ard for two-pipe vacuum work. The return connections 
of all radiators are equipped with return valves of the 
vacuum equipment.. 

Figure 5 shows the arrangement of the heating plant. 
The direct and indirect heating is thermostatically con- 
trolled. At the right is shown a duplicate set of vacuum 
pumps, one pump being used at a time. The large 
round tank in the right-hand corner is a hot water heater 
of 750 gal. capacity, The water is heated by the con- 
densation of the heating plant passing through it on its 
way to the vacuum pump. In the summer months when 
steam is not used this heater is cut out and a 90 gal. gas 
heater (not shown) is put in service. 

In the center of Fig. 5 is the steam pipe arrange- 
ment, all header and return valves of the heating plant 
are shown here. The 5-in. steam line enters the engine 
room throngh the wall behind the hot water heater and 
runs along the wall to the low pressure distribution 
header. The main steam valve is the first valve to the 
left of the hot water heater; next to this valve can 
be seen the main reducing valve. Along the wall, a 
little above the low pressure header can be seen a 11/-in. 
auxiliary line with a reducing valve, this small line takes 


FIG. 7. SHOWING DIRT REMOVED BY THE WASHERS 


care of the heating plant in mild weather and the large 
valve is used in cold weather. By using this arrange- . 
ment the consumption of steam is kept at a minimum. 
On the extreme left of Fig. 5 is the control board by 
which all motors of the ventilating system are controlled. 
A push button control has been installed for controlling 
the exhaust motors in the attic of the building. Over- 
head is seen a part of one of the mammoth air ducts. 

All of the mechanical equipment of the building is 
controlled from the engine room and complete records 
of every day’s work are kept. 

In Fig. 7 an excellent example of the efficiency of 
the air washers is shown. The jar in the middle of the 
group shows the clear water as it goes into the washer; 
the jar to the right shows the condition of the water 
after washing the air. This sample was taken from the 
washer. In the jar to the left is shown fine dry dirt 
that was taken from the air as it passed through the 
water on its way into the building, and was left in the 
washer. : . 

The engine room, as well as the rest of the building, 
is open to the public and hundreds of people have vis- 
ited the plant. 
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FUEL CONSERVATION LETTERS 


By Jos—EPH HARRINGTON, FORMERLY ADMINIS- 
TRATIVE ENGINEER FOR THE STATE OF ILLINOIS 


Boiler Room Instruments. Letter No. 22 
S A conclusion to this series of letters, a discussion of what constitutes essential boiler room 
instruments seems fitting. 

What is the ultimate object to be accomplished by the installation of boiler room instru- 
ments? It is, in all cases, for the purpose of giving information which will lead to a reduction 
in the amount of coal required for producing a given amount of steam; or conversely, to enable 
the boiler to evaporate more water with a given amount of coal. However, the coal water 
ratio is the one thing, and the only thing affected. 
Therefore, the whole matter. becomes ineffective unless 
we know what is the effect on this ratio. To determine 
this we must know both the weight of coal and the 
weight of water. No matter how large or small is the 
plant, if only one thing could be determined, I would 
say that. this is it. I have known of many instances 
where simply weighing or measuring the coal and es- 
tablishing an interest on the part of the fireman in 
reducing the amount of coal burned, resulted in heavy 
savings. In this case, the daily total of steam con- 
sumption was practically constant so that the problem 
simplified itself to a mere weighing of the coal. In 
such cases, little changes in the furnace brickwork, 
method of firing, frequency of soot-blowing, etc., had a 
reflection in the amount of coal used; so that as these 
economies were put into effect, the fireman saw the 
. direct result in his coal weights. After all, this is what 
we want; and any means for securing this desirable result is acceptable. 

My answer, therefore, to the question of the most essential boiler room fact, is that the 
daily amount of coal must be known, and if in any way possible, the amount of coal to each 
individual boiler. Next to this, and almost as important, is the amount of steam produced, if 
possible, by each. This may be accomplished by steam flow meters, water flow meters, Venturi 


yr 


tubes, V-notch meters, or water weighers. a 
Not all boiler rooms can be equipped with a recording instrument on each boiler, but every 


boiler room can be equipped with a gas collector on each boiler and a hand analyzer for the plant. 

The problem is not merely to obtain maximum CO,, but to obtain that percentage which 
gives us the highest evaporative ratio. The highest percentage of CO, does not by any means 
correspond with the highest ratio. As the combustion chamber is enlarged, as uniformity of 
furnace conditions increases, a higher CO, can be carried, and up to a certain point increased 
efficiency; but in restricted furnaces the point of Maximum efficiency corresponds with the point 
of maximum completeness of combustion, and not necessarily with maximum production of CO,. 

The gas analysis must, therefore, be studied with direct reference to the evaporative ratio, 
and when the point of best efficiency is determined for the specific boiler under consideration, 
this becomes thereafter the standard for that unit. 

Gas analysis, indicating as it does the amount of air taken into the furnace, measures the 
loss due to excess air. This is a furnace loss, and, together with the ash pit loss, becomes a 
measure of furnace efficiency. Both of these are largely controllable losses, so that a close check 
on them is necessary. 

After the furnace losses are thus gaged, the next most important indication is the temper- 
ature of the waste gases. The flue temperature thermometer, indicating this directly, then 
becomes the next instrument I should select. The loss of heat up the chimney is one of the 
largest losses in the boiler room, and it also is largely under the control of the designer and 
operator. Flue temperature is affected by the amount of excess air taken into the furnace, so 
that this indication is tied in with the CO,. It is also directly affected by the condition of the 
heating surface, both inside and out, the tightness of the baffles, and the extent to.which the 
baffling is carried. It is also directly affected by the rate of steaming, so that we have in this 
single indication the composite result of quite a number of conditions which are all more or less 


controllable. 
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Now, if nothing further can be done with our boiler room, a very fair degree of operating - 
efficiency could be maintained with those indications which we have already decided upon, viz., 
coal weights, steam weights, gas analysis, and flue temperatures. These I would term the four 
primary instruments absolutely essential to best operation. 

Suppose now, however, the small plant owner does not feel equal to the cost of the above 
instruments and considers that he could not use them intelligently if he did have them, what 
can be substituted therefor? My answer is a draft gage connected to the boiler furnace 
and another one to the boiler uptake, just inside of the boiler damper. These can either be 
read directly or can be cross connected so as to show the drop through the boiler rather than the 
direct reading at the damper. 

It is a well-known fact that furnace draft 
is really only a measure of the resistance of 
the fuel bed to the passage of air, and that 
every change in the condition of the fuel bed 
produces a corresponding variation in the re- as 
sistance as indicated by the draft gage. With 
coal of uniform size, the furnace draft therefore CON Preventable | 
becomes an index of the condition of the fuel ~—— estes 
bed, which in turn is the controlling factor in bs 
the amount of air entering the furnace. A 
less resistance means more air, and a lower 
draft gage reading, whereas a thick, heavy 
fire means higher resistance, less air, and a 
higher draft indication. CO, is primarily 
affected by just these changes, so that if the 
furnace draft is calibrated in terms of CO., it becomes a reasonably good index of the gas 
analysis. Accurate calibration over an extended period, however, is quite necessary, always 
having in mind the size and character of the fuel. If the coal changes from slack to nut, or vice 
versa, recalibration must be made; but inasmuch as two or three grades of coal comprise the 
entire practical range, this does not involve a serious amount of work. 

_ Another very valuable and significant indication obtained from the draft gage is the resist- 
ance that the boiler tubes offer to the passage of the furnace gases. 


In any given boiler, the area between the tubes does not vary from day to day, except as it 
is affected by the deposit of soot or by the opening up of short-circuits in the boiler baffles. 
Furnace gases, passing through the spaces between the tubes, create a frictional resistance which 
retards their flow and results in a loss of pressure which is a direct index of the weight of gases 
flowing through the boiler. We have here, therefore, another significant indication which gives 
us a clue to the weight of gas, which, when the amount of air per pound of coal remains constant, 
becomes a direct indication of the amount of coal burned and substantially the rate of steaming 
of the boiler. 

Now, assume the small plant where they do not care to expend much money and where the 
load is fairly constant day by day, we have a new combination which is suitable, as follows: 
Coal weights to each boiler, fuel bed resistance, as indicated by the furnace draft, and capacity, 
as indicated by the boiler resistance—another draft gage indication. This is reducing the 
problem to its lowest terms, and forms a combination which cannot be simplified and which no 
one is warranted in not adopting for reasons of cost, complication, or difficult operation. 


The fireman does not necessarily have to know just what draft is, but if shown that a hole 
in his fire causes one gage to go down and the other to go up, and he understands that this is a 
bad condition, he does not need to be able to analyze it particularly. 


This is not to be interpreted as an excuse for not using intelligence, but where we have the 
effect of its lack to contend with, we must, to a large extent, adapt the equipment to the intelli- 
gence which is obtainable. 

In all the foregoing, I have endeavored to simplify the problem and confine my analysis to 
what might be classed strictly as instruments. There may be many variations or combination 
instruments which are obtainable and most useful, and it is not my intention to indicate in any 
way that these instruments should not be used where they properly apply. Such equipment as 
feed-water heaters, soot blowers, automatic draft controllers, feed-water regulators, etc., are not 
in my mind, to be classed as instruments, but rather as equipment, and essential equipment 
that, about which there can be but little controversy. 
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Improving the American Coal Situation 


PossIsLE Ways TO INCREASE THE COAL PRODUCTION BY THE INTRODUCTION OF LABOR-SAVING 


MACHINERY, AND THE USE oF COAL AT THE MINES. 


E HAVE IT upon the authority of Lloyd George, 

the British Premier, that England will not be 

able to produce more than 200 million tons of 
coal during the coming 12 mo. and that even this much 
reduced quantity will not be reached by the employment 
of the same labor force that produced the 287 million 
tons mined before the war. Thirty thousand more men 
are working today in the English mines. American coal 
consumers complain about a falling off of the coal sup- 
ply in all parts of the country, and the reports from the 
mines are very discouraging. This does not bode well 
for the industrial coal consumers of the world. The 
decline in the English production exceeds already the 
quantity that was exported by England before the war. 
Italy, France, Germany, South America, in fact, prac- 
tically all the industrial countries of the world will see 
their coal supplies seriously reduced by the defaleation 
of England as a purveyor of coal, and it is difficult to 
see how any of these countries will be able to keep its 
industries going. The situation is one of prime impor- 
tance to the whole world. It may involve a complete 
reorganization of the shipping situation of the world, 
and incidentally it has given the coal mines of America 
international importance. Will the United States come 
up to the expectations of the world or shall we fall down 
upon this important job of supplying warmth to the 
women and children and industrial energy to the facto- 
ries of other countries? 

The situation is no pleasant one to contemplate. 
Although rich in actual resources, we must acknowledge 
that our organization of raising and handling coal is 
not the best at present. With a great emergency before 
us, we are wasting our energies upon an unholy squabble 
between the agencies of production, capital and labor. 

Let us not forget what our coal resources mean to our 
own industry today, as power producers, and by way 
of our industrial production to the well-being of a large 
part of the world. We are just passing through a period 
of intense anxiety as to the future of the international 
food supply. Lack of labor, unfavorable weather condi- 
tions, and other reasons, are continually shortening the 
small surplus that we thought had been accumulated 
following a rather good spring. Now on top of the food 
shortage comes the new fear of a coal shortage, just as 
serious and possibly still less bearable with its resultant 
decline of industrial production in the face of the ever 
rising cost of the product. 


THE EvuRopEAN MARKET 


Wit ENGLAND out of the run for the supply of coal 
and whole Europe failing to take its place among the 
industrial producers, the consumers of the world are 
coming to this country for help. The market is provided 
for us. We may send commodities or if we choose, 
eoal. All that is required now is that we provide the 
coal for the domestic as well as the foreign consumers. 
And it is here where we appear likely to disappoint our 
present and future customers. 

As matters lie today, it is very doubtful whether we 


By L. W. Auwyn-Scumipt 


shall have sufficient coal. for our own needs. ‘Domestic 
and industrial consumers are endangered. Production is 
lagging behind in practically all coal fields, and the 
means of distribution seem to be insufficient to handle 
even normal quantities of coal in the Eastern direction, 
much less the large additional quantities which would be 
required for export purposes. Nevertheless even with 
these handicaps facing us, there must be found a way 
out of our difficulty. America can not afford to let 
this great need of the world pass unsatisfied, as long 
as it has the means of supplying it. 

Raising more coal, sufficient to provide both for the 
domestic market and our foreign customers, is a matter 
of increased energy applied to our coal mines. Increased 
production, under today’s conditions in the mines, de- 
mands the employment of more labor. With Italians, 
Hungarians and Bohemians returning to their countries 
at the present rate, and no new immigration in view, we 
are seriously handicapped in this respect. So far, we 
do not seem to have reached the state of affairs existing 
in England; but there is no denying that the labor sit- 
uation is going rapidly from bad to worse, and that the 
day is near when any wage offer, however attractive, 
will not bring any more labor to the coal mines. The 
necessity may provide the solution of this side of the 
problem. We must find means to reduce the employment 
of labor. 

SuBSTITUTE MACHINERY FOR LABOR 


HuMAN-LABOR will never be excluded completely from 
work in coal mines. Neither can it be eliminated from 
any other industrial occupation, as the machines doing 
the work will have to be tended by somebody, but ma- 
chinery must be introduced in ever increasing amount 
in the industry. Several propositions have been made 
to use the heating quality of the coal without mining 
it, by simply lighting the coal in its natural bed and 
collecting the gas. This system, however much it may 
appeal to the imagination of the man in the street, lacks 
the essential feature of conserving the transportable 
state of coal. Unless a far reaching invention is made, 
it seems to be impossible to transport coal gas over long 
distances; and, even if it should prove possible some 
day, in the haul of large gas containers, much on the 
lines of our oil tanks, there remains the problem, how to 
retail this commodity after its arrival. It might be dis- 
charged into large gas tanks in the towns, but it could 
not be handled similarly in small villages. The great 
ease of distribution of coal in its present form would 
be lost. . 

It is now proposed to coke the coal at the pit head 
or even below ground, and to turn the energy won in 
this way into electrical power which then can be dis- 
tributed over wide areas. No doubt there is much in 
this new idea that deserves the attention of our power 
engineers. 

It will readily be admitted that our present system of 
raising coal and distributing it is not the best possible; 
it is the result of long standing habit and has been con- 
tinued, as there was nothing better to take its place. 
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That something better might be evolved has not been 
denied. The time seems now to have arrived when a 
radical change is required. Let us imagine for a while 
a situation as that now proposed in England, where 
large electrical power stations will be erected in the 
immediate neighborhood of the coal mines, supplying 
power to the mines as a matter of convenience, but con- 
structed chiefly as a basis for a large electrical distribu- 
tion scheme which is to cover the whole of England. 
There is no doubt that electrical equipment and elec- 
trical mining methods may replace much of the human 
labor employed in the coal mines, and it is only a matter 
of time until such equipment will be designed in a form 
that makes possible its industrial employment. Every- 
body even superficially connected with coal mining will 
understand that we could not even attempt to handle the 
present output of coal without the aid of the machinery 
at the command of our present day coal mines, and that 
hundreds of thousands of men would be. required if we 
had to produce the same quantities with the equipment 
of a hundred years ago. Now, what has been accom: 
plished by engineers in the past, certainly will be im- 
proved upon by the engineers of today and the future. 
New coal mining machines will be invented which will 
work as effectively as human labor, but reduce the actual 
employment of men to a minimum. These machines can 
be operated automatically by the use of electric conduc- 
tors, controllers, and telephonic listeners. Powerful 
drills can dislodge the coal, and power shovels will load 
the cars that finally will be carried by electrically con- 
trolled wagons to the pit heads. This is no dream but a 
very simple matter if only we are sufficiently pushed by 
the increasing lack of labor. ; 


Power Houses At THE MINES 


COAL RAISED in this manner may either be shipped to 
the consumer in the usual way as practiced today, or it 
will be used in part at least by the large electrical houses 
that can be erected in the neighborhood. Here is an 
opportunity where we might improve on the English 
example. By injecting between the mine and the fur- 
naces of the electrical power plants a gas making plant 
with a complete by-product plant attached to it, the coal 
might be used to its fullest capacity. The coal coming 
from the pits would be turned into gas after all the de- 
sirable by-products have been extracted. The gas then 
might be used for driving large gas motors which in turn 
would produce electrical energy. The cokes finally could 
be shipped to the iron furnaces or might be turned to 
good use in some other way that may suggest itself. 

The saving of national energy in such a system would 
be considerable. It would eliminate the necessity of 
transporting at least all that coal which can be replaced 
by the direct supply of electrical power and by the use 
of wire transmission. Most of the work done to produce 


the industrial power from coal which is now distributed’ 


over a great number of production units, would be con- 
centrated in one locality, in the immediate proximity of 
the mines. With an effort much below that expended 
at present, sufficient coal could be produced above the 
requirements of the American nation to provide all the 
export surplus needed to take care of the present Euro- 
pean defaleation. 

Of course, such a development can not be expected 
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to be accomplished in a matter of a few years. Experi- 
ence, however, has shown that great strides can be made 
in any given direction, if once the direction has been 
settled upon. So far we have not been able to take the 
decisive step, but we have proceeded far enough so as 
to know all the factors which must guide us in making 
the decision. These are simple enough. 

The coal miners, coal distributors, and coal consumers 
of the United States are faced by a situation of extreme 
difficulty. The basic principles upon which the existence 
of our whole industrial life is built up seem to have 
broken down suddenly, and instead of the prosperity 
that appeared to lure us only a few months ago, ruin is 
looming ahead. A great chance has come to that nation 
of the world that can find the solution of the present 
problem. It is the problem of providing the means to 
continue production and to increase it if possible without 
adding to the number of operatives at present employed 
in the mines, or even under the necessity of decreasing 
their number. Distribution will have to be made more 
simple, and transportation must be provided for bring- 
ing the coal to the domestic consumers and for moving 
the surplus that may be made available for export, 
quickly to the countries urgently in need of it. We 
can not increase production and decrease at the same 
time the labor employed in coal mining without finding 
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some other means of doing the work. Only two processes 
are open, combustion or automatic working of the mines. 
If the known means of distribution, the railroads, fail, 
new means of distribution must be introduced. Coal 
turned into electrical power seems to be the best solu- 
tion, with the possibilities of ‘the gas generation and 
by-product plant as a side issue. 


FINANCIAL POSSIBILITIES 


IF THE WHOLE program can not be executed at once, 
and nobody expects such a possibility, it can at least 
be taken in hand in part. The problem is not only one 
of production but ‘also of finance. If the present diffi- 
culties are left to grow and the mines do not find a way 
out of the situation, the coal consumers of the nation 
will ery for some sort of relief. Pending any other sug- 
gestion, government ownership must come up again. By 
increasing the efficiency of the mines, by adding to their 
income the earning power of the electrical central sta- 
tions and the very important by-product plants, new out- 
lets for the investing power of the coal mine are found, 
holding the hope for new financial profits. It is.a case 
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of bringing the coal mine up to the demands of a period 
which, in fact, has already far outdistanced the present 
system of mining and distributing coal. Let a begin- 
ning, therefore, be made with such a policy, and if a 
start must be suggested, let it be with the erection of 
electrical power stations as already provided for in other 
countries, so that the employment of additional labor 
saving machinery can be approached in a proper manner. 

The effect will soon show. As the first and most out- 
standing result there will be a relief of the railroads in 
the near neighborhood of the coal mines, which are today 
partly responsible for the congestion of the coal traffic 
of the country. Coal will flow more easily and in greater 
quantities to the coal consumers at the thousands of 
distributing points of the country, outside the range 
of the power station. The industrial consumer, the gas 
plant, the electrical stations, the local trolley lines, and 
all the other consumers of coal in large and small quan- 
tities are vitally interested in the success of such a 
scheme. 

No doubt the dealer is suffering very heavily under 
the present condition. Unable to aid production himself, 
caught between the unwilling worker of the mines and 
the discontented consumer; he waits for the railroads 
to bring him the expected supply of -coal. Clear for 
once the traffic congestion around the mines and make 
possible the free movement of coal cars in every direec- 
tion; coal then will move freely to the dealers, eliminat- 
ing the unpleasant delays of today and the necessity of 
keeping large stocks of coal on hand in preparation for 
the eventuality of a stop. 

Most power producers buy their coal from the dealer. 
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Their interest in the coal trade and its future develop- 
ment, therefore, is not entirely of a humanitarian char- 
acter. If the present condition continues and the coal 
trade is permitted to relapse into a state of coma, con- 
ditions will.return very similar to those of two years 
ago, when our whole industry seemed to be endangered, 
owing to inability of the coal dealers to produce the 
necessary coal. The labor situation in the coal mines 
and everything resulting from it, therefore, is by no 
means a problem concerning the mines and the coal trade 
alone. It is one that concerns increasingly the power 
industry of the United States; in fact every industrial 
enterprise, and ultimately every individual citizen. A 
satisfactory solution of the coal problem is absolutely 
necessary to the smooth operation of our economic life 
during the reconstruction period, and a disturbed coal 
situation during the coming winter will mean not only 
a serious disarrangement of our industrial activities, 
but it may spell far reaching distress with social unrest 
following in its wake. 

The power industry and the industrial power con- 
sumer, being the biggest group of coal consumers in 
this country, should make their voice felt. If the prob- 
lem of the coal industry ean be relieved by the applica- 
tion of technical means, these means should be provided. 
It seems that our power engineers being interested in 
the problem as consumers, as well as constructive think- 
ers, might find a fertile field for their inventive genius 
in providing for equipment likely to improve American 
coal production, if necessary to a complete, or as near 
as possible. complete exclusion of labor from this field 
of rroduetion. 


Stress in Steam Pipes 


CaLcuLATING Stress Dug To Hoop-TENnsIONn, AND ComBiNnING WitH THAT Dvr To 


Beam Action. MATHEMATICAL AND GRAPHICAL METHODS. 


methods and charts for the rapid determination of the 

stress created in the steam pipe due to beam action. 
These methods serve, as was pointed out, as a scientific 
basis upon which to select the proper spacing of steam 
pipe hangers. 

The stress due to beam action is not, however, the only 
stress to which the metal is subjected. The fluid pressure 
due to the steam creates a hoop-tension which in the case 
of high pressures and large pipe may be considerable. 
Both of these important stresses must be determined 
mathematically and combined vectorially to find the true 
stress in the metal. 


| N a previous article on this subject, the writer showed 


Hoop-TENSION 


Hoop-TENSION Is the stress produced within the metal 
of a circular pipe due to internal pressure. This tension 
tends to pull the pipe apart and if its value exceeds the 
strength of the metal, the pipe will fail. This stress acts 
in a plane perpendicular to the axis of the pipe, hence 
at right angles to the stress due to beam action. Ordi- 
nary pipe may be classed as a thin hollow cylinder, in 
which ease the following formula gives the value of the 
stress : 

F=PR-~-T (Eq. 1.) 
in which 7 — Fiber stress in pounds per square inch. 


By H. M. Brayton 


P = Internal pressure in pounds per square 
inch. 

R = Internal radius in inches. 

T = Thickness of pipe wall in inches. 


If one has occasion to use this formula from time to 
time, it will save time and insure accuracy to build it 
up into a simple chart which will give the stress 
instantly. Such a chart is shown in Fig. 1. This chart 
is built up for ‘‘extra strong’’ wrought pipe. The 
reader may build up one for himself for any kind of 
pipe which he may have occasion to use often. All one 
has to know is the size of the pipe and the internal pres- 
sure to obtain the fiber stress in the metal due to this 
pressure. The dot-dash line on the chart shows how 
to use it. As an illustration an 8-in. pipe and 200 lb. 
per sq. in. pressure have been selected. Simply find the 
size of the pipe on its scale at the left. Travel up until 
the irregular curve is reached, then over to the given pres- 
sure line and then down to the stress scale. In the illus- 
tration given the stress comes out 1525 lb. per sq. in. 
The reverse will, of course, also hold if one desires to 
know the size of pipe which will give a certain stress 
with a given pressure. 


MetuHop or CoNSsTRUCTION 


Ir WILL BE remembered that the chart given applies 
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only to ‘‘extra strong’’ wrought pipe. In order to 
enable the reader to build his own chart for whatever 
pipe he may be working with, the writer will outline the 
methods used in construction. From a table of pipe 
dimensions, secure the inside and outside diameters of 
each size of pipe. It will be well to make a table giving 
in addition to dimensions the quotient of the radius R 
divided by the thickness 7’. 


Equation 1 contains four variables. It may be 
reduced to three if we write it thus, 
F=—PR~—-T (Eq. 2.) 


in which we may consider the ratio of the internal radius 
of the pipe to the thickness as one of the variables. 
With \this information and the table given we may pro- 
ceed to plot the curve shown on the left of the chart 
in Fig. 1. This curve is plotted with the size of pipe, 
shown in the first column, as the abscissa and the 
values of R -—- T shown in the last column as the ordi- 
nate. The right-hand part of the chart may next be 
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direction of the resultant stress, we must combine these 
two separate stresses vectorially. If both of these 
stresses acted in the same plane, it would be simply a 
ease of adding them if they acted in the same direction 
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COMBINING BEAM ACTION AND HOOP-TENSION 
STRESSES VECTORIALLY 


FIG. 2. 


or subtracting them if they were in opposite directions 
in order to derive the. resulting stress. These two forces 
act in planes at right angles to each other. Figure 2 
shows a sketch of these forces. If we let F equal the 
stress due to internal pressure and F” the stress due to 
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FIG. 1. CHART FOR CALCULATING HOOP-TENSION IN ‘‘EXTRA STRONG’? WROUGHT PIPE 


drawn from the formula given above (Eq. 2). Sub- 
stitute a value for P such as P = 50 lb. The formula 
then reduces to 
F =50R —T 

which is the equation of a straight line through the 
origin. Draw this first line and mark it P = 50 and 
then proceed to draw the others with the various values 
for P. The vertical scale through zero for the ratio 
Rk -~ T need not be put on the chart as we are not 
interested in this ratio ‘except as it is necessary in con- 
struction. It is further not necessary to draw all the 
pressure lines to the origin as they are of no value below 
the lowest point of the curve at the left. 

This chart may be drawn to any scale and size 
desired by the reader and if placed in a convenient place 
will be found of great help to the man who is constantly 
called upon to calculate this stress. 


RESULTANT OF Two STRESSES 


IT HAS BEEN SHOWN above how to calculate the stress 
in a steam pipe due to internal pressure and in a 
previous article how to determine the stress due to beam 
action. In order to obtain the actual magnitude and 





beam action, we may write for the resulting stress FP”, 
F=VF?*+F? | (Eq. 3.) 
This formula can be readily solved with an ordinary 
table of squares. It may be desired to obtain the direc- 
tion of the resultant in which case we simply write, 
Tan. A = F ~ F’ (Eq. 4.) 


DIMENSIONS OF ‘‘EXTRA STRONG’’ WROUGHT PIPE 








Size Outeide Diam. | Inside Diam. | Inside Radius| Thickness | R+-T 
inches D, inches D, inches R, inches T, inches 
2 2.37 1.94 0.97 0.22 4.60 
3 3.50 2.90 1.46 0.30 4.84 
3 4.60. 3.85 1.92 0.34 6.72 
5 5.56 4.81 2.41 38 6.48 
6 6.63 6.76 2.88 0.44 6.62 
7 7.63 6.65 3.33 0.60 6. 62 
8 8.635 ?. 3.82 0.50 7.63 
9 9.63 8.63 4.82 0.60 8.60 
10 10.75 9.75 4.87 0.60 9.73 
11 11.76 10.75 5.28 0.50 10.75 
12 12.76 11.75 5.€8 0.50 11.75 




















where A =the angle which the resultant stress makes 
with the axis of the pipe. 

A liberal factor of safety should always be allowed 
in work of this kind. A factor of 8 is small enough to 
apply in such cases; more if possible. 
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The Steam Engine Indicator Diagram---Il 


ANALYSIS OF THE EXPANSION, RELEASE, 


EXHAUST AND 


FTER the point of cutoff has been reached, expan- 
A sion is the next logical event. How efficiently 

this is carried out in the cylinder, can be deter- 
mined only by a comparison of the shape and position 
of the actual indicator line as compared with the theo- 
retical line, this being drawn through points properly 
located on the diagram. 

There are several ways of going about this, although 
the method to use depends entirely upon the point to 
be determined. The amount of work done by the steam 
used in a given stroke is of prime importance at all 
times, so this will be considered here. 


; 416.7 
FIG. 6. CONSTRUCTION OF IDEAL EXPANSION LINE 
FIG. 7. TWO BADLY FORMED EXPANSION LINES 


Referring to Fig. 6, select the point t on the actual 
expansion line as the place where the exhaust valve 
opens. Draw vertical line AE. Lay off EZ equal to the 
clearance in terms of piston displacement and draw ver- 
tical line ZH, which is the ordinate of zero volume. 
Through t draw horizontal line tG, and vertical line tC. 
From Z draw radials Za’, Zb’, Ze’, Zd’ at random and 
erect perpendiculars from the points where the radials 
intersect tG, a, b, e, d. The intersections of these per- 
pendiculars with horizontal lines from a’, b’, c’, d’, are 
points on the true hyperbolic expansion line for the 
given diagram. 

The actual expansion line is the one part of any card 
which an engineer should view with a great deal of 
decision before.adjusting his engine. Dry steam and a 
late cutoff are conducive to curves closely approximating 
the theoretical ; but expansion ratios, methods of insulat- 
ing cylinders, re-evaporation and many other features 
peculiar to individual installations, all tend to mislead 
and some give indications of ailments which really do 
not exist. 

Re-evaporation is an important factor in keeping up 
the pressure ordinates. The law of pressure times volume 


COMPRESSION 


LINES 


equals a constant is approximated in an actual card, 
since, as the steam enters the piston, some of it condenses 
and gives up part of its heat to the piston and cylinder 
walls. As the piston moves outward, the cylinder pres- 
sure is lowered and then comes a point when this con- 
densate again goes into steam, a re-evaporation due to 
low pressure and the available heat remaining in the 
metallic parts. So it is, that throughout the exparision 
process, the deviation from theoretical law is approxi- 
mately offset by re-evaporation, and the actual and the 
theoretical lines are made to coincide nearly, except 
where other causes enter in. 

The actual curve falling below the theoretical as in- 
dicated in Fig. 7-A is an indication of leakage through 
the exhaust valve, if this is actuated’ independently of 
the inlet, or past the piston, due to defective rings. 
Leakage into the cylinder through the steam valve will 
sometimes make up for this loss; so unless there is a 
great imperfection somewhere, it may not show. A 
good check for defective piston rings is to compare cards 
from both ends of the cylinder. Very seldom will a 
leaky inlet valve be present in duplicate to the same 
degree, while an imperfect ring will allow steam to pass 
in either direction. 

The marked deviation as shown in Fig. 7-B indicates 
at once an imperfect inlet valve which admits steam 
after cutoff in sufficient quantity to bring the cylinder 
pressure up to the theoretical even though the two lines 
were widely separated to start with. These gradual 
changes in the direction of the curve are seldom due to 


defective valve setting. 


FIG. 8. A NUMBER OF DEFECTIVE EXPANSION LINES 


Figure 8-A indicates a reopening of the valve after 
cutoff, due, usually, to defects in the valve gear or seat. 
Back expansion valve equipment sometimes gives trou- 
ble in that the expansion valve re-opens the port in the 
inside slide before the cylinder port is closed. This 
trouble gives lines similar to Fig. 8-B and C. If the 
rod or valve binds in ordinary slide valve construction, 
the valve is apt to be lifted entirely off its seat which 
admits steam and causes a jump in the’ pressure 
line. A complete reversal of the expansion curve, either 
under, over, or equally distributed, about the theoreti- 
cal curve, indicates valve leakage throughout the whole 
stroke, Fig. 8-D. Figure 8-E indicates an arrangement 
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of the valve gear which gives release after the end of 
the stroke. 


THE RELEASE LINE 


THE POINT of cutoff and the piston speed are the two 
main deciding factors in the shape of this part of a 
diagram. Figure 9-A shows what may be expected from 
a slow moving engine where the point of release is car- 
ried right up to the end of the stroke. In some engines 
it is not desirable to do this, since back pressure will be 
increased if the exhaust valve is not fully opened before 
the piston reverses and the partially expanded steam 
given a chance to flow out unrestricted. In Fig. 9-B 
the dotted lines indicate the form of diagram obtainable 
from such an engine when no opening is permitted until 
the stroke ends, while the full lines indicate the result 
of an early release at point p. It is evident that the 
gain in power represented in area a, b, c, more than 
offsets the loss of p, d, a. The location of part p along 
the stroke is of much importance in condensing units 
if the benefit of the vacuum is to be realized. 

Figure 9-C shows a failure to get all of the work pos- 
sible out of the stroke since at its reversal, work was 
required to eject the steam contained, the pressure not 
becoming normal until point a was reached. An earlier 
release would remedy this, as shown in Fig. 9-D, where 






















































FIG. 9. RELEASE LINES, GOOD AND BAD 


half the pressure drop is obtained before the stroke 
ends, and the remainder on the reverse stroke. An 
instance where the stroke occurred much: too early is 
shown in Fig. 9-E. The available work could have been 
increased by an amount proportional to the dotted line 
areas had the valves been properly set. Figure 9-F 
is an instance where the terminal pressure is equal to 
the back pressure. 

Exceedingly early cutoff resulting in a drop of ecyl- 
inder pressure below the back pressure is indicated in 
Fig. 9-G where the release line ab is drawn in a negative 
_ direction. ; 


THe ExHaust LINE 


_ For piacraM analysis it is sometimes convenient to 
consider the last half of the release line, the exhaust 
line, and the compression line as one complete part of 
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the cycle, since they all represent conditions existing 
during the return stroke of the piston and are more or 
less dependent on each other. 

From a standpoint of power available, it is always 
good policy to make the area represented shaded in 
Fig. 10, as small as possible. The back pressure line be 
should coincide with the atmospheric line AL (in non- 
condensing engine) and the curves ba and ed should take 
as far as possible the shape of the right angle dAL 
and aLA. 

An unrestricted exhaust port area will permit a 
closer relation of be and AL, to good advantage, but 
radical changes in ab will have to be brought about by 
reducing the forward pressure and to change ed will 
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FIG. 10. AN AVERAGE EXHAUST LINE 
EXHAUST LINE CAUSED BY RESTRICTED EXHAUST 
PORTS 


Fic. 11. 


involve the use of a larger quantity of steam to fill the 
clearance space thereby reducing the work per pound of 
steam used. Absence of the heating effect due to com- 
pression and the loss of a desirable cushion effect, just 
previous to the piston reversal are also important factors 
to consider. Thus we see that a reasonable amount of 
curvature at each end of cb is desirable and while some 
power is lost, as shown by the black area, this is not 
appreciable as compared with the advantages gained. 

In noncondensing engines where the exhaust port 
areas are restricted, it is a common condition to have a 
slanting exhaust line, Fig. 11 starting in considerably 
above the atmospheric line AB and gradually approach- 
ing it as the spent steam finds its way out. In condens- 
ing units the location and direction of this line depends 
entirely upon the condition of vacuum in the condenser. 

In Fig. 12 AL represents the atmospheric pressure, 
ST the vacuum existing in the condenser, and ZZ’ the 
perfect vacuum line. 

Ordinarily exhaust lines as shown in Fig. 10 and 12 
are met with, but occasionally an imperfect one does 
show up, as in Fig. 13. Here the exhaust line for one 
end of the cylinder closely approaches the proper posi- 
tion and shape, but that for the opposite end shows a 
sudden pressure drop after part of the stroke has been 
completed. This discrepancy is due to unequal valve 
travel, the exhaust opening being more than required 
at one end, and therefore not enough at the other. Unless 
the valve had unequal outside laps unequal degrees of 
cutoff would also exist. Figure 14 is also an ordinary 


form met with in practice, which indicates a throttling 
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of the exhaust as the valve reaches the limit of its open- 
ing. Over travel of the valve or addition of inside lap 
in order to give compression will cause this trouble. 

In installations where one exhaust pipe takes care 
of two cylinders with the cranks at right angles, this 
form of line is frequently met with. A sudden release 
of steam from one cylinder causes an increase of back 
pressure in the other just as it is in mid-stroke. This 
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FIG. 12. EXHAUST LINE OF CONDENSING ENGINE 


FIG. 13. EXHAUST LINE CAUSED BY UNEQUAL VALVE TRAVEL 


acts on the indicator piston and causes a momentary 
rise, as in Fig. 14. 

In locomotive cylinders where the cutoff occurs late 
and the release pressure is high, this form of exhaust line 
is frequently found. Figure 15 is a case where the slide 
valves have different laps. In one end, release is delayed 
and compression pronounced, while in the other release 
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FIG. 14. THIS SOMETIMES APPEARS WHEN TWO CYLINDERS 
AT 90 DEG. EXHAUST INTO THE SAME PIPE 
Fig. 15. A SLIDE VALVE WITH UNEQUAL LAPS MAY CAUSE 
THIS 


is early and compression much less pronounced, all other 
events taking place at the proper time. 


THE CompREsSION LINE 


OnE or the main advantages of compression in a 
steam engine is the cushioning effect it has on the mov- 
ing parts just- before they come to rest for reversal. 
High-speed engines are characterized by their high com- 
pression, while low-speed units are designed for a lower 
compression. The conditions are ideal for smooth opera- 
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tion, all jars and sudden changes of direction being 
deadened by the compressed volume of steam. There 
is a great difference of opinion as to just what the per- 
centage or amount of compression should be. As a 
matter of fact, this figure is not readily ascertained. 

An engineer will do well to follow the engine man- 
ufacturer’s instructions on this point, or, if they are not 
available, size up conditions after making several cards 
and considering the smoothness with which the engine 
parts reciprocate at each stroke. Theoretically, the line 
should follow the path of a true hyperbola connecting 
the exhaust and steam lines. Practically, it is sufficient 
if it is a smooth, gradually curving line with no irreg- 
ularities. 


CY 


FIG. 16 





FIG.177 FIG. 13 
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FIG. 16. COMPRESSION LINES INDICATING CONDENSATION 

FIG. 17. INDICATING RATHER LATE AND HIGH COMPRESSION 
FIG. 18. A RARE CASE, INDICATING NO COMPRESSION 


Excessive compression is indicated by the lines of 
Fig. 17. These show that the pressure at the time the 
inlet opens is in excess of the cylinder steam pressure. 
To do away with the hooks a slightly earlier point of 
compression should be taken advantage of. Very sel- 
dom is a card made where the compression curve is 
lacking as in Fig. 18, since this card would indicate 
absolute absence of cylinder pressure at the time the 
inlet opened. Sufficient steam is usually left in the 
cylinder to give a well rounded corner. 

Compression lines as shown in Fig. 16 may be laid 
to a condensation of the compressed steam, just previous 
to the inrush of new steam which again starts the curve 
upward; or piston or valve leakage. Condensation is 
usually indicated by A; this condition coupled with a 
late admission is shown by B, and serious leakage is in- 
dicated by the forms C, D and E. 

All leaks being absent, compressed steam with little 
or no condensate makes a good appearing compression 
curve, and from this it follows that high speed jacketed 
cylinder engines ought to produce better compression 
curves than slow speed engines, where the cylinder is 
exposed, allowing considerable heat to get away. 

















Sn ee SaMaI Ee Oe 


Siiacteis hl ache sad loenhdoencacaeal 



















| 
1 


at se 





ESE ESS CN STEN IE 


WiibiidiKAsutee me oe ee 





POWER PLANT 


December 15, 1919 


























How SUPERINTENDENTS ARE DEVELOPED. 


ENGINEERING 
Ls = 
EDWIN H. PERRY 
—J 


By Drvotep Stupy AND EXCELLENT WorK, 


1107 























THis New ENGLAND Farm Boy GAINED A RESPONSIBLE PosiTION. By JosHua O’LEARY 


EW ENGLAND farm life, with its traditional 
moral standards, its spirit of virile and intelligent 
enterprise and its wholesome social conditions, has 

been an important factor in the growth and power of 
the United States. 

The ‘‘woods and templed 
hills’’ of New England have 
been represented in every phase 
of American progress by men 
who in their various fields of 
activity have ‘‘made good.’’ Its 
youths and maidens have been 
well described by Whittier as 
‘sturdy boyhood, sun em- 
browned, and girlhood with its 
solid curves of healthful strength 
and painless nerves.’’ Amid 
such conditions and environ- 
ment Edwin H. Perry was born 
on a farm in Woodstock, Con- 
necticut. 

His early education was ob- 
tained at the town public school 
and, though the curriculum and 
school methods of the period 
would not be acceptable to edu- 
eators of the present day, still 
the mental equipment of young 
Perry and his classmates after 
going through the courses in the 
grammar school would compare 
favorably with that of the av- 
erage graduate of the modern 
high school. 

Like so many other farmer 
boys, Edwin Perry longed for 
winder fields of action than were 
offered by farming on the scale afforded by his home 
town. <A born mechanic, his early ambition was to 
become a railroad engineer. His plans in this direction, 
however, were frustrated by the death of his father, 
which occurred when the young man was 17 yr. old. 
This sad event threw upon him the care of his mother 
and two sisters, but he met the new responsibilities with 
the same fortitude and cheerful determination that have 
marked his onward and upward progress in the business 
that subsequently became his life work. 

Young Perry entered stationary engineering on the 
bottom round of the ladder, first as assistant fireman 
and afterward fireman in a factory at Putnam, Con- 
nectieut. 





EDWIN H. PERRY 


Early he realized the truth of the proverb that knowl- 
edge is power and, though obliged to discharge his daily 
task, he determined to prepare himself to achieve a 
larger success. 


Accordingly he devoted all available 
time to the acquisition of prac- 
tical knowledge and completed a 
course in steam and electrical 
engineering with a leading ecor- 
respondence school. 

As a result of his application 
to study and the gaining of 
practical experience, the young 
engineer was soon enabled to 
take full charge of the power 
plant of a mill in Putnam, and, 
having made a success of his 
work there, he obtained a posi- 
tion as assistant engineer at the 
plant of the Eleetrie Light Co. 
at Worcester, Mass., where he 
remained 5 yr. 

Mr. Perry’s next move was a 
further advancement. He was 
given charge of a new power 
plant in Millbury, where he had 
a 6000-kw. generator, the largest 
in Worcester County at that 
time. 

In 1911 he returned to the 
Worcester Electrie Light Co., 
taking a position as engineer at 
their great modern plant, which 
was started the previous year. 
He remained with that company 
till 1914, when he went to Web- 
ster, Mass., to take charge of 
the electric light plant there, 
which, under his direction, was nearly doubled in capae- 
ity and brought to a high degree of efficiency. His 
splendid work there resulted in his return to the plant 
of the Worcester Electric Light Co., in March, 1917, 
as chief engineer. 

Of course, the war conditions which ensued and af- 
fected so seriously all the power plants of the country, 
greatly increased and complicated the problems confront- 
ing the new chief and his associates, but these problems, 
among which combustion and conservation of coal were 
the most pressing, were successfully solved by the ability, 
skill and effective team work of Mr. Perry and his loyal 
co-workers. 

After filling with high efficiency the position of chief 
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engineer until a vacancy occurred, he was advanced to 
the superintendency of the plant, which position he now 
holds to the entire satisfaction of the general manage- 
ment of the company and with most cordial support 
and good will on the part of the competent and well- 
organized force operating under his direction. 

To young engineers the story of Mr. Perry’s progress 
in his chosen career should prove instructive as well as 
interesting. His success was not obtained by accident 
or influence. Faithful and efficient work in each posi- 
tion in which he served and intelligent preparation 
through study and added experience for rendering val- 

‘ uable service in positions higher up, have been the firm 
rungs in the ladder by which he has mounted to the top 
in what may justly be called the engineering profession. 

Those who have been close to Mr. Perry, whether as 
managers, associates or subordinates, attribute to him 
two characteristics which are specially notable. These 
are his genial disposition, which accounts largely for 
his harmonious management of men, and his resource- 
fulness in pulling out of plant troubles. 

In power plants, especially in those of large size, con- 
tinuity of service is of the first importance, and the man 
who can manage to pull out of trouble without a ‘‘shut 
down’’ wins the admiration of the men, as well as the 
commendation of the management. 

Mr. Perry, according to those who have been asso- 
ciated with him, possesses these qualities in a high de- 
gree, and while his other characteristics may sufficiently 
account for his success, those two easily explain his 
undoubted popularity with the entire force under his 
charge. 

Mr. Perry is still a young man, as age goes among 
men who have gained eminence in their calling, and his 
experience affords an inspiration as well as a lesson to 
those whose feet are entering the path that leads to hon- 
orable and enduring success. 


Careful Belt Computations 


By W. F. ScHapHorst 


HERE was a time when we didn’t have to be so 

careful with our dollars as far as belting was con- 

cerned. Leather costs so much now, though, that we 
cannot economically use the old rule of thumb that 
would fit ‘‘any’’ case. In old days we figured for a 
belt that would transmit the load no matter what the 
size of the pulleys, distance between shafts, speed of 
belt, or anything of that sort. Times have changed. 
Let’s see what must be done now in order to be up-to- 
date. 

The old rule for single leather belts was this: ‘‘Mul- 
tiply the horsepower to be transmitted by 800 and divide 
by the speed of the belt in feet per minute.’’ The 
answer gave the width of a single belt in inches. It was 
a good ‘‘safe’’ answer. 

It gives a belt, however, that is ‘‘too safe’’ for our 
modern pocketbook under certain conditions. For ex- 
ample, let us supposé that there is a very little difference 
in pulley sizes and that the smallest pulley is not smaller 
than 16 in. in diameter. Let us suppose, also, that the 
speed of the belt is not greater than 3000 ft. per min., 
that the shaft centers are at least 10 ft. apart, that the 
belt is horizontal or does not incline or slant more 
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than 45 deg. with the horizontal, that the drive is not 
of a jerky nature and that the bottom side is the pulling 
side. In such a drive, you see, conditions are almost 
‘*ideal’’ and a narrower belt can be used to good advan- 
tage without impairing the efficiency or safety of the 
drive. Under these conditions (as enumerated in this 
paragraph) the rule becomes, ‘‘Multiply the horse- 
power to be trasmitted by 476 and divide by the speed 
of the belt in feet per minute.’’ The answer gives the 
width of a single leather belt in inches. If it is a double 
belt instead of a single, multiply by 0.625. If it is a 
triple belt instead of a single, multiply by 0.5. In other 
words, a double belt need be only 54 as wide as a single 
belt, and a triple belt only 14 as wide as a single belt. 

Take another case, now, where conditions aren’t quite 
so ideal, but where they are definitely known. Let us 
suppose that the small pulley in the drive is at least 
one foot and the large pulley no larger than three ft. 


in diameter. The speed must not be greater than 4000 


ft. per min., The belt must be horizontal or incline not 
more than 60 deg. with the horizontal. The bottom side 
must be the pulling side. The belt should not be sub- 
jected to jerks, and the shaft centers should not be 
closer than 8 ft. Under conditions enumerated in this 
paragraph, then, the width of a single leather belt is 
found as follows: ‘‘ Multiply the horsepower to be trans- 
mitted by 572 and divide by the speed of the belt in 
feet per minute.’’ And again, as explained above, a 
double belt need be only 5g as wide as a single belt, and 
a triple belt only 1% as wide as a single belt to transmit 
the same power. 

Where speeds are greater than 4000 ft. per min., 
where there is a greater difference in pulley diameter 
than included in the above special cases, where pulleys 
are closer together, ete., it is still necessary to fall back 
on the old rule of thumb first given. 

If you already have a belt of given width and thick- 
ness and wish to determine the horsepower it will trans- 
mit, or the speed it must be run at in order to trans- 
mit a given amount of power, it is a simple matter to 
make such determinations from the rules given above by 
working them ‘‘backward.’’ 


New Cobalt-Nickel Alloy 


HE French Thomson-Houston Co. has been granted 

the French patent No. 487,164, June 12, 1918, for a 

new alloy of nickel and cobalt. This alloy contains 
from 20 to 30 per cent of cobalt and from 70 to 80 per 
cent of nickel, together with a small quantity of manga- 
nese. It is found to be much less brittle at ordinary tem- 
peratures than the cobalt-nickel alloys heretofore in use. 
In addition, it ean be easily drawn, and can be rolled in 
sheets as thin as a half millimeter (0.02 in.) without pre- 
vious tempering. It is a poor conductor of heat, has 
high fusion point, over 1500 deg. C. (2732 deg. F.), 
feeble tendency to vaporize or become dissociated elec- 
trically, does not oxidize, is a good conductor of elec- 
tricity and solders easily. These qualities render it espe- 
cially suitable for the supports for the filaments in 
incandescent lamps, on the efficiency of which the low 
temperature of the supports and current wires has a 
great influence, seeing that the electrical resistance of a 
conductor is increased by any increase of temperature. 
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Lubrication 


Various Kinps or Or USED. 


Types oF Fiuters. Lusrica- 


TION OF STEAM AND Gas ENGINES. By JoHN D. Morgan 


GREAT number of oils contain impurities due 
to improper methods of refining, and others 
actually have a number of harmful ingredients 

added to them. Quite often soap in some form or other 
is added to the oil as a thickener and caoutchouc is 
often added to produce a high viscosity. Every refiner 
has ideas about compounding his oil, and it is quite 
likely that some refiners try to disguise their oils for 
the purpose of deceiving other refiners; however, the 
use of compounded oils is a necessity in a great many 
cases. 

The most frequent adulterant of lubricating oils is 
finely divided graphite. The effect of the addition of 
graphite is as follows: (1) The value of or for the in- 
ternal friction remains fairly constant for oils whether 
treated with graphite or not. (2) The mechanical fric- 
tion of heavy oils is lowered somewhat by the addition 
of graphite. (3) The addition of graphite in some 
cases does produce a noticeable economy in the oil con- 
sumed; however, after a prolonged use of graphite the 
pores of the iron become filled and it is impossible to 
keep any oil in the cylinders. 

Solid fats and greases are useful for lubricating ma- 
chinery in places where fluid lubricants will not hold. 
It is necessary in the use of these solid fats and greases 
that the surfaces or parts requiring lubrication should 
be brought by friction to the temperature at which the 
grease or fat melts. This has the disadvantage that 
solid fats and greases only provide lubrication when a 
certain amount of heat has been developed in the 
bearing. , 

Castor oil is not to be recommended, as it is a great 
waster of power, for it increases the friction once again 
as much as that produced by a high-grade engine oil. 
It has been claimed by a great number of authorities 
that fatty oils are superior in lubricating properties to 
mineral oils. This generally is not an accepted fact, 
but it is certain that the addition of animal or vegetable 
oils in small quantities to mineral oils for certain classes 
of work does improve the lubricating qualities of the 
mineral oil, and it is an acceptable fact that lubricants 
whose basic ingredients are mineral oils are the lubri- 
eants which are best adapted to all forms or classes of 
lubrication. 


DesiaN oF Omine SysTeEMs 


Ir HAS been customary in power plants to pay little 
or no attention to the design of the oil piping, and in 
most cases the cost of the oil piping will be as great 
as that of the blowoff piping and much greater than 
that of the drips and drains piping. It is a fair as- 
sumption that in stations where engines are the gen- 
erating units, the oiling system piping will amount to 
214 per cent and ’in turbine stations about 414 of the 
total piping cost. 

The material used in oiling systems has been given 
very little attention, and' as a result the lubrication 
engineer has had many difficult lubrication problems to 
solve. For it is now a well-known fact that when tur- 


bine oils or their equivalents have been exposed to heat, 
air and moisture, as they are in the modern circulating 
oil systems, and when this system is composed of two 
or more metals of different potentiality, such as brass 
pipe, copper pipe, brass netting or cloth, galvanized 
iron, ete., the oils are broken up quite rapidly, due to 
electro chemical galvanic actions and reactions, and 
catalytic actions, that affect the different metals as soon 
as an electrolyte is formed in the oil system by the 
oxidation of petroleum oils in the presence of heat, air 
and moisture. When this stage has been reached, the 
oils begin to break up rapidly, forming petroleum acid, 
acidation and polymorisation products. These partly 
become insoluble and are thrown out in the form of 
muck, so frequently found in oiling systems, but part 
of them remain in solution. Besides the chemical and 
physical changes that take place in the oils, more or less 
corrosive action takes place in the metals. Numerous 
experiments have demonstrated the fact that the piping 
should be of one material and that the one metal that 
is best suited is iron. 

In the design of the oiling system one must, of course, 
figure on the use of filters for the returned oil. There 
are a number of filters on the market which are quite 
satisfactory. It will be found, however, that in a large 
station it will be better to design the filter to meet the 
individual plant conditions. A good design is one made 
up of plate iron having a long rectangular tank for 
the returning oil. From this tank the oil flows to trays 
filled with canton flannel filtering bags, and from these 
bags to a large storage tank, where it is cooled by means 
of cooling coils. The approximate cost of a filter of 
this type of a five-tray (90 bags per tray) capacity and 
having a storage tank for filtered oil of 314 by 5 by 1914 
ft., fully equipped with gage glasses, piping, cooling 
coils, ete., is about $2000. 

In plants and round houses where considerable oil 
is thrown into the cooling water or sewage, it will pay 
to install conerete tanks and traps to catch the oil. 
These traps should be divided into compartments by 
means of baffles and also used for checking the flow 
of the water and allowing the oil to rise to the surface, 
and in the final compartment the oil can be scooped 
from the surface of the water. 

The design of storage tanks for lubricating oils should 
have careful attention given to the following points: 
(1) absolute cleanliness; (2) that overheating of the 
oils does not occur; (3) that air is not permitted undue 
access to the oil; (4) that the storage tanks are not lo- 
cated where the formation of ozone is likely to occur, as 
ozone in the air increases the rate of sludge ‘deposit; 
(5) that the oil does not come in contact with clean 
surface of copper or lead, for copper has a pronounced 
effect on the sludge deposit, and the greater the copper 
surface exposed, the greater the rate of sludge deposit. 
Copper, as a rule, does not enter into the composition 
of the deposits and it is only very slightly attacked in 
a corrosive manner, but rather plays the part of a 
eatalytic agent. Lead and zine show signs of corrosion 
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and enter into the composition of the deposits, which 
are of a characteristic pale yellow color. 


LUBRICATION OF JOURNAL BOXES AND ARMATURE 
BEARINGS 


THE LUBRICATION of journal boxes and armature 
bearings by means of oil and waste has proven extremely 
successful, and is at the present time the best method 
of lubrication for such conditions. 

The essential feature of efficient lubrication is to use 
a good grade of wool waste, with a small amount of 
Japanese fiber added to increase the elasticity, and to 
have the material properly saturated with oil. The oil 
used must not be too light, lest the film thickness be too 
small and cause bearing wear, but the oil must flow 
freely. The proper method of saturating the waste is 
to have a cage made and immerse the cage containing 
the waste in the oil for at least three days, then remove 
the cage and allow the oil to drip for about 12 hr. By 


this method a uniform feed of the oil by capillary at-. 


traction is assured. In packing the boxes the waste 
should be formed in loose balls of a size suitable for 
insertion or removal without undue force. It is gen- 
erally unsatisfactory to add free oil to the waste when 
it becomes dry, but rather that the boxes should be 
repacked. The main features to watch in this type of 
lubrication are: (1) that boxes are properly packed; 
(2) absolute cleanliness; (3) uniform or stated inter- 
vals for repacking boxes; (4) never to pack boxes until 
journals and brasses are cool. 

The general amounts of oil and good wool waste used 
per box for various journal sizes are as follows: 514 
by 10-in. journal, 21 lb. of waste, 5 qt. of oil; 5 by 9-in. 
journal, 214 lb. of waste, 414 qt. of oil; 414 by 8-in. 
journal, 1°4 lb. of waste, 314 qt. of oil, while for a cheap 
wool and cotton waste the following amounts are re- 
quired: 514 by 10-in. journal, 234 lb. of waste, 514 qt. 
of oil; 5 by 9-in. journal, 21% lb. of waste, 5 qt. of oil; 
41/, by 8-in. journal, 2 lb. of waste, 4 qt. of oil. It will 
be self-evident that the use of good waste and wool 
will result in a financial saving in packing alone of 
about 15 per cent, besides insuring better lubrication 
throughout. 


LUBRICATION OF INTERNAL COMBUSTION ENGINES 


THE LUBRICATION of internal combustion engines re- 
quires a good quality of mineral oil, entirely free from 
any animal matter or other ingredients that will tend 
to coat the cylinder walls. For the best results with 
the use of a minimum amount of oil, the oil should be 
introduced at the end of the power stroke, for that 
will give three strokes before the burning gases would 
affect it. Much of the back firing, or, rather, pre-igni- 
tion, in internal combustion engines is due to improper 
lubrication, and any random way of lubricating the 
cylinders is a waste of oil and a cause of trouble. Quite 
often a source of trouble in lubricating internal combus- 
tion engines is caused by the leakage of fuel past the 
piston rings, mixing with the lubricating or cooling oils; 
this has the effect of reducing the flash point as well as 
the viscosity. 

Lubrication of horizontal and cylindrical bearings is 
best accomplished by a continuous flow of the lubricants. 
This, of course, will necessitate the use of an oiling sys- 
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tem, whether it be self-contained or part of the station. 
Great care must be exercised in its design, and in gen- 
eral it will be found wise to construct the entire system 
of black iron pipe, irrespective of the fact that polished 
brass and copper pipes look better. 

In the design of horizontal bearings due considera- 
tion must be given to the importance of heat conduc- 
tion, of the pressure in the bearing due to the centrifugal 
force, and especially to the partial or segmental contact 
in bearings. In cylindrical bearings the elasticity of 
the lubricant must be considered, for its general effect 
is to displace the position of minimum pressure in the 
direction of motion and to decrease the total range of 
pressures. In the lubrication of this type of bearing 
a lot of discussion has been heard in regard to the film 
thickness. This point can be disposed of by the simple 
fact that the film thickness increases with the speed and 
viscosity and decreases with increase in load. 

There is one point in the lubrication of bearings of 
an electric generator that must be given very careful 
attention, and that is the matter of stray currents, which 
produce paralysis of the oils. These currents can be 
overcome by the proper insulating precautions being 
taken on the bearing pedestals, ete. 

It is quite common practice in all oiling systems to 
use the oil over again after it has been cooled and fil- 
tered. The effect on the lubricant is that the density 
and viscosity show a slight increase, compared to new 
oil, and the friction coefficient for low pressures becomes 
smaller, while for higher pressure it increases. In gen- 
eral, it ean be said that if lubricating oils are not heated 
above their flash point, their viscosity and lubricating 
properties will not be changed, although some of the 
lighter oils may be distilled off. Subjecting the oils 
continuously to a heat less than their flash point results 
in an increase in viscosity, although the flash point re- 
mains practically a constant. 


LUBRICATION OF STEAM CYLINDERS 


THE LUBRICATION of steam engine cylinders has been 
one of the first problems of the lubricating engineer. 
With low speeds, low steam pressures, and plenty of 
moisture in the steam, the lubricating problem was not 
acute. Times changed, however; high speeds, high steam 
pressures and efficient boilers were introduced, and im- 
mediately lubricating troubles occurred. 

In stationary practice, it was common usage to have 
a cup feeding oil into the cylinder or valves. This was 
satisfactory when saturated steam at low pressure was 
used, and the plant engineer did not care about the 
lubricating cost; but, with the use of higher pressures 
and temperatures, trouble arose and the lubricating en- 
gineer was called in to investigate. The average lubrica- 
tion engineer had faith in the quality of oil used; there- 
fore, his first investigation was to determine whether 
the type of lubricator used was the proper one. It 
was found that better results could be obtained by feed- 
ing minute quantities of oil with every revolution of 
the engine, thereby being sure that the oil was more or 
less atomized and reached all working and rubbing sur- 
faces of the cylinders. This led to the development of 


the sight feed oil pump. 

The point of application should be far enough away 
from the valves and cylinders to insure a complete 
atomization of the oil. 


This distance can best be deter- 
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mined by the design of the piping adjacent to the en- 
gine, for the presence of tees and elbows will often trap 
out the oil and cause it to flow along the sides of the 
pipes in a liquid state. The oil from the sight feed 
oil pump should be led to the desired point of applica- 
tion and should be injected into the middle of the steam 
line, where the velocity is the greatest. An atomizer 
should be provided at the end of the oil supply pipe, in 
the middle of the steam line, so that the oil is broken 
up into a spray and evenly distributed. 

For cylinders using saturated steam, a compounded 
oil is almost a necessity, while for a cylinder using super- 
heated steam, this composition is not always advisable; 
but when superheated steam is used in a compound en- 
gine, two grades of oil are advisable, namely, one for 
the high pressure and one for the low pressure. Only 
heavy bodied oils should be used when using superheated 
steam. 

For many years it has been common knowledge among 
engineers that the best running properties of sliding 
surfaces are only developed when the machine has been 
in operation for a sufficient time to produce the hard 
so-called glazed surface. These glazed surfaces are a 
vitreous or amorphous layer on top of the metal and 
show that there is something beyond the necessity for 
the structure of bearing surfaces to consist of hard 
points embedded in a matrix of softer material, and that 
the mechanism of two surfaces in sliding contact is much 
more complex than is generally assumed. 

In steam cylinders the friction coefficient increases 
slightly with the steam pressure. When the oil feed 
is scanty, the friction coefficient is large and very vari- 
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able when the cylinder is under pressure. When the 
oil feed is shut off, the friction increases very rapidly, 
while under atmospheric pressure, when the lubricant 
is shut off the growth of friction is about six times as 
slow. When correct methods of applying the lubricant 
are used, as described in the foregoing paragraphs, it 
is possible to use a cylinder oil of a lower flash point 
than that of the temperature of the superheated steam, 
due to the fact that the flash points of oil when under 
steam pressure and in the absence of air are increased 
by a considerable figure and can be safely used in tem- 
peratures 100 deg. higher than that of their flash points 
in open air. 


CARBON DEPOSITS IN THE CYLINDERS 


THE FINDING of carbon deposits in the steam cylin- 
ders has generally led to the condemnation of the oil 
used as unsuitable. This is often far from being the 
case, and in most cases investigations have shown that 
the carbon deposits found were due to the excessive 
amounts of oil fed into the cylinders, for when the liquid 
lubricant comes in contact with the hot metal surface 
at the ends of the valve travel and in the counterbore 
of the cylinder, the oils suffer more or less decomposi- 
tion and the formation of deposits occurs. Often when 
cylinders are examined for deposits, that which may be 
found may lead one to suppose carbonization of the oil 
has taken place. Many times such is not the case, for 
when the boilers are foaming and priming, deposits of 
scale will be carried over by the steam and deposited in 
the cylinders, and these deposits may quite easily be 
taken for oil carbonization products. 


Steam Turbine Dangers 


NoTES ON OPERATION, WITH SPECIAL REFERENCE 


to Sarety Devices, 


ERIOUS DAMAGE to steam turbines may arise 
from a number of causes, but the commonest imme- 
diate sources of trouble are (1) rubbing between 

the revolving and stationary members, and (2) overspeed. 
The turbine should be shut down as soon as the first 
sign of rubbing is perceived, and the difficulty should 
be remedied before the machine is again put in operation. 
In case of over-speed it is also imperative to shut down 
the turbine immediately; and if trouble of this kind 
occurs, the turbine mechanism ought to be capable of 
controlling the steam supply immediately, automatically 
and effectively. 


CARE OF THE GOVERNOR 


EveRY TURBINE should have one main governing 
mechanism, competent to keep the machine running at 
designed speed under all conditions of load; and it 
should also have an emergency governor or control which 
will promptly shut down the turbine whenever the reg- 
ular governing device does not function. To safeguard 
both of these mechanisms it is necessary to have the gov- 
erning apparatus in proper working order, and it should 
he maintained in this condition by frequent examina- 
tions and tests. It is equally important to ascertain, at 
short intervals, if the emergency control and all the 
mechanism connected with it is in good operating condi- 


AND SAFE OPERATION 


tion. Special attention in this respect should be given 
after either the controlling-valve stems or the throttle- 
valve have been repacked. Accidents have been known 
to occur on ‘account of using packing containing a con- 
siderable amount of rubber, which would swell and ren- 
der the mechanism inoperative as soon as the packing 
boxes became heated. 

Failure of the regular governing apparatus may re- 
sult from ordinary wear, or it may be brought about in 
many other ways. If the load is suddenly thrown off, the 
governor is supposed to cut off the steam supply 
promptly and prevent racing. Not infrequently, how- 
ever, the governor valve becomes worn so that it admits 
a considerable quantity of steam, even when it is sup- 
posed to be closed; and if the turbine is doing little or 
no work, it may speed up to the bursting-point in con- 
sequence. To guard against an accident of this kind 
the valve should be kept in first-class condition at all 
times. 

The safety stop shovld not merely reduce the steam 
supply, as the ordinary governor does, but should cut 
it off completely and quickly, as soon as the speed reaches 
a certain definite limit. This limit may perhaps be 10 
per cent in excess of the ordinary running speed, but 
the builder of the machire should be consulted on this 


‘point, and his counsel siould be followed. It is spe- 
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cially important to see that the emergency stop is main- 
tained in good condition at all times, because when a 
turbine starts to race there is usually a very small mar- 
gin of time for action, if an accident is to be averted. 
The valve that is operated by the emergency stop should 
be of the quick-acting type, so that the steam will be 
shut off without a single second of needless delay. To 
test the emergency stop and insure that it is constantly 
in good working order, it is advisable to trip it every 
time the machine is shut down, instead of using the 
throttle-valve for this purpose, in the usual way. 

Many turbines have valves in the exhaust lines, or 
discharge their steam into main headers having valves 
in them. The attendant sometimes forgets to open 
these valves, and when this occurs a dangerous condi- 
tion is at once created, unless special provision is made 
for such a contingency. Every turbine that’ is installed 
in such a way that the exhaust line can be closed must 
be provided with a relief valve of sufficient capacity to 
discharge all the steam that can enter through: the 
nozzles or other steam openings, without permitting the 
pressure inside the casing to rise higher than: the limit 
that has been selected in advance as the limit of ‘safety. 
In small machines the relief valve is commonly placed 
in the casing, so that it forms a part of the turbine 
itself; but in larger ones the relief valves are often in- 
stalled separately; and connected with the casings by 
fittings or pipes of suitable size. The relief valve should 
be installed so that it cannot be shut off from the. Santine 
by means of a stop-valve. 


Coven doschindue 


IF THE GOVERNOR valve of a small turbine is operated 
directly by the governor without a relay, it is very im- 
portant that the valve should rest on its seat before the 
governor has reached the limit of its travel. Unless this 
adjustment is properly made and maintained, there is 
danger of overspeeding to the bursting point. 


Adjustment of the setting of the governor valve 
should never be attempted except when absolutely neces- 
sary, and then only by an experienced man, who should 
make sure that the adjustment will not prevent the 
governor from closing the valve. The packing of the 
governor-valve stem should be attended to only when 
the turbine is shut down, and should be tested for stick- 
ing before the machine is put in service, and again after 
the packing has become heated up. Governor valves are 
likely to become leaky in time, and hence they should be 
earefully watched. The governor-valve stems are 
usually made small in diameter to prevent leakage, and 
they may become bent quite easily from knocks or 
shocks, so that the governor will not operate properly. 


DANGERS oF LAcK oF BALANCE 


ANOTHER PROMINENT cause of trouble in connection 
with steam turbines is lack of balance of the rotating 
parts. This may arise in various ways.’ The rotor is 
supposed to be carefully balanced by the manufacturer 
of the turbine, but the balance may be disturbed by the 
making of repairs and in various other ways. Blades 
breaking off from the rotor will produce lack of bal- 
ance to an extent corresponding to the number of blades 
that are lost; and masses of water entering the turbine 
from any cause may produce a very considerable lack of 
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balance, momentarily, or may give the shaft a fixed set, 
resulting in permanent unbalance. The foundation for 
the turbine (especially if the machine is of large size) 
should be laid with extreme care, in order to insure ab- 
solute solidity. 

In accelerating a turbine, the critical speed should 
be passed as quickly as possible, especially if a flexible 
shaft is used; but except as this speed is approached, 
the turbine should be accelerated slowly, because other- 
wise the rotor is likely to become distorted and cause 
the blades to come in contact with the casing and break. 
Whenever possible, the load should also be applied grad- 
ually after the turbine has been brought up to speed. 
Unless care is taken in these respects, troublesome vibra- 
tions may develop and persist for a long time. The pres- 
ent practice of nearly all steam-turbine makers, how- 
ever, is to design their rotors so that the operating speeds 
are well below their critical speeds; and when it is known 
that this point has received attention by the builder, the 
turbine can be accelerated slowly throughout the entire 
range, with entire safety. 

Vibration is not always caused by lack of balance 
in the turbine itself. It may also be due to defective 
balancing in the electrical part of the unit, or to 
poor alinement of the shafting. Correct alinement 
is of extreme importance. Flexible couplings are some- 
times employed to prevent trouble due to misalinement, 
but, contrary to general opinion, they do not entirely 
obviate it, and particularly when they are used with 
small high-speed turbines. Misalinement may also be 
caused by improper piping installations in which the 
piping is arranged in such a manner that an excessive 
load is imposed on the turbine and forces it out of line. 


Srartinc A LARGE TURBINE 


A LARGE TURBINE should be started noncondensing, or 
with a low vacuum (not over 15 in.), in order that 
the large section of the rotor at the exhaust end may be 
properly warmed. At the outset, a little steam should be 
admitted to blow out the drain water, then the throttle 
should be opened up farther for a moment, until the 
rotor starts turning. The throttle should then be tightly 
closed, and almost immediately opened again—just 
enough to keep the rotor moving slowly. In this way 
the steam reaches all parts of the turbine, and the heat- 
ing of the various sections ‘or stages is approximately 
uniform; whereas, if steam is admitted in small quan- 
tities while the rotor is stationary, the steam tends to 
stay near the upper part of the turbine. The part ex- 
posed to the steam then becomes hotter than the other 
portions, and this causes distortion and strain, and 
lays the foundation for excessive vibration later on. In 
heating up a turbine, the drain pipes should be left 
open until full speed is attained. Small turbines may 
require little or no preliminary warming up. 

A turbine running on a light load with the rotating 
parts rubbing against the stationary parts generates heat 
faster than the steam flow can carry it away. This will 
cause distortion of the parts affected and, if continued 
for some time, will seriously damage or even wreck the 
machine. Whenever rubbing is noticed, immediate steps 
should be taken to remedy it by finding the cause and 
removing it. Rubbing must never be permitted to go 
on, under any circumstances. 
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A turbine that is out of service for some time, or 
that is used intermittently, is subject to corrosion from 
throttle leakage. The junctions of the blades with the 
disk are especially susceptible. When steam leaks in 
through the throttle of a large turbine it is also likely to 
cause distortion of the spindle, on account of the un- 
even expansion that occurs when the steam blows in on 
one side. The use of brass lining strips helps to reduce 
corrosion from the throttle leakage, but the only right 
thing to do is to see that no leakage occurs. The throttle 
should receive careful attention and should be kept in 
first-class condition at all times. In the steam line of 
every large turbine there should be two valves with a 
good-sized ‘‘leak-off’’ between them. By adopting an 
arrangement of this kind and closing both valves when- 
ever the turbine is shut down, it is an easy matter to 
prevent damage from leakage. 

Water is always likely to make serious trouble in a 
turbine, from whatever source it comes. It is likely to 
back up from the condenser unless special provision is 
made to prevent action of this kind. The impact due 
to a mass of water striking against the blades of a 
turbine may be very considerable if the machine is run- 
ning at full speed, and it is quite likely to strip the 
blades or lead to vibration and other serious results. 
This source of trouble is pretty generally recognized, 
and turbines are usually guarded satisfactorily against 
flooding from the condenser. 

Water is sometimes carried from the boilers over into 
the turbine through the steam supply line, and when this 
occurs the water is likely to do serious damage. In these 
days of high superheating, the damage to a turbine from 
the entrance of water through the steam main is likely 
to be materially greater than in the old days of saturated 
steam or slight superheat, because the temperature 
changes that are produced by the water in the turbine 
are far more severe, and the distortions of the revolv- 
ing and stationary elements may be so bad that serious 
rubbing will take place. (Many engineers are of the 
opinion that superheated steam can never carry mois- 
ture, and hence that there can be no trouble from water 
in turbines using superheated steam. This is not the 
case, however.) If a turbine is loaded too suddenly, 
after it has come to speed, the governor will open quickly 
and admit a correspondingly large quantity of steam to 
take care of the increase in the work to be done; and 
when this occurs, slugs of water are likely to be carried 
over by the steam. 

Turbine accidents have occurred from leaving tools, 
fittings, or other objects inside the machine when closing 
it up after making repairs, and the possibility of this 
should be borne in mind whenever turbines are opened 
up for repairs or inspection. 

It is extremely important in the operation of a tur- 
bine to apply constant lubrication to the bearings, and 
to use oil of the best quality. An alarm or some other 
device might be used to advantage to give notice in case 
the supply in the oiling system falls below the point 
of safety. If a bearing becomes unduly heated, the engi- 
neer in charge should immediately increase the supply 
of oil, and if this is not followed by marked improve- 
ment, the turbine should be stopped and the cause of 
the trouble investigated. The oil wells should be cleaned 
out before starting the turbine, and care should be taken 
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to see that they are kept clean. If sediment accumulates 
in the oil wells; it is also likely to collect in the oil 
grooves, where it may carbonize and eventually entirely 
fill the grooves. 


INSPECTION 


WHEN A TURBINE is opened up for inspection or re- 
pairs, the work should be supervised by a skilled man 
sent by the manufacturer of the turbine, until the op- 
erating engineer has become thoroughly familiar with 
it; and when the machine is large or complicated, the 
manufacturer should always be consulted before it is 
opened up. In removing and handling the rotor special 
care should be taken to avoid injury to the blades and 
other delicate parts. At the time of such inspection, the 
oiling system should be completely cleaned. out and 
filled with new oil. After the parts have been assembled 
again, and before admitting steam to the machine, the 
rotor should be turned over by hand, to see that it does 
not bind nor meet with serious resistance to rotation. 
Inspections of the kind indicated should be made at least 
once a year, and every part of the turbine should be 
examined at such times for defects of every kind. 

A turbine designed to run noncondensing should not 
be operated condensing except after consultation with 
somebody qualified to express an intelligent opinion as 
to the practicability of the change; and a turbine de- 
signed for a constant pressure should not be used on 
what is called the ‘‘mixed pressure’’ system, unless sim- 
ilar care has been taken to ascertain that such change 
is advisable as well as satisfactory, and that suitable 
steps are taken to prevent a runaway The Travelers 
Standard. 


Why Uikidineed Current? 


By J. M. Burke 





HAT is the reason that the current, the voltage 

and the watts power are not the same on all of 

the three phases of a 3-phase induction motor ?”’ 
is a question asked often by the practical man. The 
explanation in the average case is that the voltages im- 
pressed on each of the three phases of the motor are not 
equal. Under ideal conditions the voltage, the current, 
and the watts power should, respectively, be equal on 
each of the three phases of a 3-phase induction motor. 
There are a number of possible reasons for the ‘‘ 
ancing.’’ It may be that the generator producing the 
energy develops unbalanced voltages; that is, the elec- 
tromotive forces impressed by each of its phases on the 
line wires may not be the same. Again, assuming that 
the generator voltages are balanced, which they prob- 
ably are, it may be that the resistance or reactance of 
one of the conductors of the 3-phase transmission line is 
materially greater than that of the other two. Also, the 
transforming arrangement (transformers), if such is 
employed, may produce an unbalanced voltage. If a 
motor is giving satisfactory service and does not heat 
unduly, it is not probable that the unbalancing is of great 
practical consequence. If the unbalancing is causing 
trouble, it is, probably, due to one of the causes above 
suggested. 


unbal- . 
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DESCRIPTION OF REGULATOR, THE Main Controt Macnet or WuicH Is ENERGIZED 


BY ALTERNATING CURRENT FROM SYSTEM BEING REGULATED. 


NOTHER make of regulator employs the same 
fundamental principle of regulation as the type 
described in the Nov. 15 issue. It also uses a vi- 
brating switch shunting the exciter rheostat, and having 
a variable vibration ratio. This switch takes the form of 
a differentially wound relay, having across its contacts 
a condenser and controlled by main contacts which auto- 
matically adjust the vibration ratio to maintain proper 
voltage. 
In Fig. 18-is shown an elementary sketch of this 
regulator; the parts may be classified as A, consisting 
of the main and relay contacts, the rheostat shunting 


Nain Contacts: Pivot 





































































4 1 
Moin Control Counter 
Mognet = | Weights | vibrating 
Dash Pot. Magnet 
helay Contacts & 1” 
Condenser. , 
“7 ae External 
ia AP hesistors 
Zt 
ir | a, 
Aheostat ree 
epenting fsck 
sie = > Relay 
3" Néternal Voltage 
Main { Resistors fy 7ransformer 
dhunt 
field 6) 
“Voltoge Limiting Rheostat 4.C Field Rheostat 
Fig. 18. ELEMENTARY SKETCH OF ANOTHER MAKE OF 


TIRRILL REGULATOR 


relay and its spring and the condenser; B, consisting of 
the vibrating magnet and its plunger, the dashpot, 
springs, main contacts and the vibrating magnet relay; 
C, consisting of the main contact magnet, the dashpot, 
core of main control magnet, and the system of springs 
and lever which also come under B; D consists of parts 
to be described later. 

There are no d. e. coils in either B or C; ratio of 
vibration is determined by the interaction of these two 
parts, and is not affected directly by exciter voltage. 
The only direct current parts are the relays—which are 
operated from some source of d. ¢.—usually the exciter 
busses. ‘| 

Vibrating magnet (part B) is really the least of the 
apparatus. 


By V. E. JOHNSON 


Let us assume that the main control magnet has its 
core blocked. There is, however, enough room between 
the core and coil to permit a lateral movement. This, 
then, is equivalent to substituting for the magnet core 
a lever pivoted at the lower end, leaving the elementary 
arrangement shown in Fig. 19. 

The core is supported at all times by spring ten- 
sion and the upward magnetic pull of the coil sur- 
rounding it. When contacts (A) and (B) are open 
this magnetic pull is zero, and the plunger drops. Drop- 
ping of the core closes the contacts, thus energizing the 
coil and producing an upward magnetic pull which if 
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sufficiently strong will open contacts (A) and (B) 
through the medium of bell crank (C), reducing the mag- 
netism to zero again. If the weight of the plunger is less 
than the combined spring pull and average upward pull 
the main contacts would remain open. This could in 
this case only happen when the spring pull was greater 
than the plunger weight—as there would be no upward 
magnetic pull with the contacts open. If the weight of 
the plunger is greater than the average upward mag- 
netic pull and the spring pull, the main contacts would 
stay permanently closed. 

The magnetic pull is dependent on and propor- 
tional to the voltage impressed across the magnet ter- 
minals, and to the ratio of closed time to open time. The 
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downward pull of gravity on the plunger is constant as 
is the spring pull upward. The only variables then are 
the impressed voltage and the ratio of ‘‘closed’’ to 
‘‘open’’ time. Therefore an increase of voltage must re- 
sult in a decrease of the ‘‘closed to open’’ ratio and vice 
versa. 

Similarly, increasing the tension of the spring would 
decrease the ratio of ‘‘closed’’ to ‘‘open’’ because a 
lower average magnetic pull would suffice to keep the 
magnet in vibration. 

Looking at the situation from a different viewpoint, 
moving contact (A) to the right would necessitate an 
increased average magnetic pull in order to maintain 
vibration, because in a sense this is equivalent to weak- 
ening the spring tension. 

In Fig. 20 is shown the same sketch as that of Fig. 
19, the only difference being that in this case the con- 
tacts upon opening do not interrupt the current entirely, 
but simply introduce into it a resistance. Under these 
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Fig. 20. ELEMENTARY ARRANGEMENT OF OPERATING MECH- 
ANISM WITH RESISTANCE ARM CONTACTS A AND B 
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conditions, vibration will continue (as before) only when 
average upward pull plus spring pull equals weight of 
plunger, but in this case the average upward pull con- 
sists of two parts—‘‘pull open’’ and ‘‘pull closed.’’ By 
increasing the resistance across the main contacts, 
‘pull open’’ is decreased until this resistance becomes 
that of an open circuit ‘‘pull open’’ or zero. Thus we 
see that there is no fundamental difference between the 
two arrangements. There is, however, a distinct ad- 
vantage in the scheme of Fig. 20 because under these 
conditions a small change in voltage produces a large 
change in vibration ratio. 

If, now, by means of a rheostat shunting relay in 
circuit, the vibrating magnet is made to open and close 
intermittently a shunt across an exciter rheostat, con- 
trolling the voltage of the alternator to which the 
vibrating ‘magnet is connected, the results would be as 
follows: 

(1) If the a. ec. voltage were just sufficient to pro- 
duce the vibration ratio required by its exciter for the 
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maintenance of this voltage the ratio of closed to open 
would be constant. 

(2) If the a. ec. voltage dropped below this value 
the decreased average upward pull in the vibrating mag- 
net core would result in a greater ratio of time closed 
to time open, which in turn would increase the a. e. 
voltage. 

(3) If the a. ec. voltage increased above this value 
the increased average upward pull on the vibrating 
magnet core would result in a lower ratio of time closed 
to time open and would in turn lower the a. e¢. voltage. 

(4) Tightening the spring would decrease the a. ec. 
voltage, and vice versa. 

(5) Moving contact (A) to the right would raise 
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the exciter and generator voltage; moving it to the left 
would decrease these voltages. 

(6) The frequency of vibration is independent of 
exciter design and depends only on regulator design. 

For any position of the ‘‘screw rheostat handle’’ 
then the tendency is to maintain a certain definite volt- 
age. Any change of load producing a change in voltage 
would result in a change of vibration ratio which would 
tend to correct or cancel the voltage error introduced. 

In Fig. 21 is shown a regulator consisting only of 
the vibrating magnet and its rheostat shunting relay. 
Instead of having the resistance in series with the vi- 
brating magnet (upon which depends the ‘‘open con- 
tact’’ magnetic pull) short-circuited directly by the 
main contacts a second relay, the vibrating magnet is 
used. Assume that the generator is to supply 110 v. 
Also assume that this voltage applied across the vibrat- 
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ing magnet produces a ratio of C -- O = closed + open. 
Before relay (C) can be connected across the terminals 
of the exciter rheostat the exciter must be so adjusted 
that a vibration ratio of C/O will produce just 110 v. 
a. ¢.—in order that the various forces may be in equilib- 
rium at this point. If upon connecting the relay into 
the rheostat circuit the voltage is not held correct, the 
obvious remedy will be to change the ratio C/O by 
adjusting the screw or changing the exciter constant. 

Having then reached this condition of equilibrium 
—and at a point where C/O=K where K is any con- 
stant the following facts may be noted: 

(a) With the voltage at 110 v. the vibration ratio 
C/O =K cannot change—inasmuch as the spring ten- 
sion and weight of the plunger are constant. 

(b) This ratio C/O = K maintains a constant effec- 
tive exciter field circuit resistance. This field resistance 
consists of two parts: the field coils themselves, and the 
external portions of which one part, the rheostat, is in- 
termittently short-circuited. 
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(c) Maintaining the exciter field circuit resistance 
constant as above maintains the exciter voltage and the 
generator excitation constant, as the generator rheostat 
is not to be moved. 

(d) Constant generator excitation does not, how- 
ever, mean constant generator voltage, because changing 
loads demand correspondingly different field strengths. 

(e) Therefore a change in load on the generator 
ean obtain for the generator field increased excitation 
only by a change of C/O = K, which in turn can only 
be obtained by a change of the voltage impressed across 
vibrating magnet terminals. 

From this, it follows that a regulator such as that of 
Fig. 21 cannot give straight line regulation—the voltage 
of the a. c. busses must drop off in order to increase the 
field strength. No matter how the parts involved are 
adjusted perfect regulation cannot be obtained. This is 
analogous to an engine governor, which can admit more 
steam to the engine cylinder only by responding to a 
drop in speed of the engine. If the engine did not 


change its speed, the governor would not act; in other 
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words, in this case, too, making straight line speed regu- 
lation impossible. 

With the above conditions in mind, consider the ar- 
rangement shown in Fig. 18, in which the system has 
been altered by the addition of a second a. c. magnet 
known as the main control magnet, a so-called straight- 
line magnet. For a fuller understanding of this a sketch 
of the magnet levers and a. ¢. main control magnet is 
shown in Fig. 22. The system consisting of magnet and 
counterweights is balanced for a definite magnetie pull 
—and under this condition of balance the system will 
remain at rest in any position as shown by the dotted 
lines. A slight unbalance in either direction will cause 
the levers at once to seek one of the extreme positions. 
This is made clearer by the assumption made in Fig. 23 
when a definite weight is substituted for the magnetic 
pull in Fig. 22. It is obvious that if weight (A) be 
increased or decreased, lever (C) will at once go to one 
of its extreme positions. 

In Fig. 22, dashpot prevents the lever from instantly 
going to the limiting position—and introduces a pre- 
determined delay. If given sufficient time, however, 
even the slightest unbalance would cause a complete 
movement. 
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FIG. 23. 


Referring now to Fig. 22 let us assume the a. ec. volt- 
age to be regulated for is 110 v. At this voltage the 
lever can be placed in any position within the limits of 
its design—and it will remain there. On the other hand, 
if the voltage drops to 109 the. lever will, if left to its 
own control, go down to the limit; an increase to 111 
will raise the lever to its upper limit. The time neces- 
sary for this action depends on the amount of unbalance 
and the amount of damping by the dashpot. 

If the voltage remains at 110 v. the ratio of vibration 
of the vibrating magnet remains at C/O=—K as dis- 
eussed. If now a load is thrown on the generator fol- 
lowed by a drop of voltage, the ratio C/O is increased, 
but the vibrating magnet cannot return the voltage fully 
to normal. At the same time that the voltage dropping 
increases C/O it also unbalances the system of forces 
between the main control core and its counterweight. 
The main plunger begins to sink downward as rapidly 
as the dashpot permits, and in so doing it throws the 
moving contact nearer the stationary contact, the effect 
being exactly the same as turning the ‘‘screw’’ forward. 
This increases the ratio C/O above the value established 
in the vibrating magnet system by the drop alone and 
starts to increase the voltage. The voltage continues to 
rise and the main plunger to drop until 110 v. is reached, 
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at which point the main plunger stops. The voltage 
must be held exactly at this point, for the very slightest 
change starts the main plunger moving and immediately 
re-establishes a balance. The plunger is at its upper 
position for conditions demanding the minimum excita- 
tion, and occupies successively lower positions for condi- 
tions demanding increasing amounts of excitation. 

In actual commercial use, the vibrating magnet alone 
compensates for 34 of the error in voltage, while the 
main control system produces the remaining 14 of the 
correction. 

The compensating devices consist either of compen- 
sating windings with adjustable taps on the main control 
and vibrating magnet spools or else of external line drop 
compensators connected on the circuit of the potential 





Fig. 24. A SINGLE-RELAY REGULATOR 


transformer supplying the vibrating and main magnets. 

By eliminating d. ¢. from the control of this type of 
regulator, it is possible to apply it to systems requiring 
extremely broad ranges of excitation. This is of par- 
ticular advantage when controlling synchronous con- 
densers, on which conditions sometimes require operation 
under ‘‘no field’’ excitation. By providing a separate 
source of direct current for relay operation a regulator 
of this kind can maintain perfect voltage through a ex- 
citer voltage ranging from residual to full field. With 
ad. ec. magnet control involved it is difficult to go much 
beyond a 2 to 1 ratio of exciter voltage because of the 
difficulty of obtaining satisfactory accuracy beyond these 
limits. 

The number of relays can be increased indefinitely 
to meet the demands of systems of any size. This is 
done by interposing between the main contacts and the 
rheostat shunting relays—one or more master relays. 

In commercial form the regulator resembles very 
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closely the schematic form discussed. Reversing switches 
and other refinement for convenience in manipulation 
are of course added. 


Errect or RHEOsTAT MANIPULATION 


IF THE a. c. generators are in parallel and the ex- 
citers are also in parallel, any adjustment of the gen- 
erator rheostats changes the amount of wattless current 
flowing between them. This follows from the fact that 
the changing of one field, for example, tends to change 
the bus voltage, and by so doing changes the exciter 
voltage in the opposite direction. 

With the generators in parallel and the exciters not 
in parallel, the wattless current could be controlled either 
by adjusting the generator rheostats or by means of the 
equalizing rheostats in the exciter field circuits. 

With the generators operating parallel or non-par- 
allel, but with the exciters in parallel, the loads between 
the latter must be divided by means of the equalizing 
rheostats. 

With an equalizer rheostat provided in each exciter 
circuit, and the exciter operating non-parallel, complete 
regulation could in the majority of cases be secured with 
the generator rheostat entirely omitted. This would 
mean considerable saving in space and first cost. Such 
a system would likely, however, require a greater than 
2 to 1 ratio of excitation, in which case it would hardly 
be practical to use a d. ec. controlled regulator. On the 
a. ¢. controlled apparatus a separate source of direct 
current would be necessary to actuate the relays. 

With one generator operating alone, turning the gen- 
erator rheostat ‘‘in’’ increases the exciter voltage, while 
turning it ‘‘out’’ has the opposite effect. In general, 
the rheostat should for economy’s sake be turned all 
‘‘out,’? as considerable energy is wasted in it if this 
is not done. If, however, turning the main rheostat all 
‘‘out’’ drops the exciter voltage below 70 (on a 125-v. 
regulator) unsatisfactory regulation will result; below 
this value, the relays are sluggish on either type while 
on the d. e. controlled regulator, the d. c. magnet begins 
to be inaccurate. 


U. S. Civiz ServicE CoMMISSION announces an exam- 
ination, Dec. 30, for mechanical draftsman, to fill vacan 
cies occurring in the Patent Office, Department of the 
Interior, Washington, D. C., and in positions requiring 
similar qualifications, at $1000 a year, or higher or lower © 
entrance salaries. Both men and women, if qualified may 
enter this examination, but appointing officers have the 
legal right to specify the sex desired in requesting certifi- 
cation of eligibles. Applicants must have a complete com- 
mon-school education, and have had at least 1 yr. of 
experience in drafting, either in office, drafting class, 
or high-school course, and must have reached their eigh- 
teenth birthday on the date of the examination. Apply 
for Form 1312, stating the title of the examination 
desired, to the Civil Service Commission, Washington, 
D. C. 


AccorpinG to the Council of National Defense, it is 
announced that Charles Bingelli, an engineer of Berne, 
Switzerland, has invented process for soldering alum- 
inum. Heretofore aluminum has defied welding. 
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Electric Propelling Machinery of the U. S. S. Tennessee 


OnE or THE Larcest BattLesHips AFLOAT; Maximum Power 33,500 
HP.; Maximum Speep Over 21. Knots. By Wituiam H. Easton 


HEN the United States Battleship Tennessee was 

launched at the Brooklyn Navy Yard one of the 

most formidable machines of its kind in existence 
was set in motion. The speed of the Tennessee will per- 
mit her to equal any vessel of her class. In addition to 
her speed, it is stated that she will be able to shoot 
harder and stand more punishment than any other vessel 
afloat. Her overall length is 624 ft; beam 97 ft; draught 
31 ft, and full load displacement 33,000 tons. She will 
be propelled by electricity and each of her four pro- 
pellers will be driven by its own motor and current will 
be supplied by two turbine-driven generators. Her max- 
imum power will be 33,500 hp. and her maximum speed, 
over 21 knots. 

With geared turbines, there is little leeway in the 
location of the engine room. With electric drive, how- 
ever, the turbines and propellers are entirely separate 
mechanically and the former can be placed in almost any 
desired location. In fact, owing to the freedom of locat- 
ing bulk heads, it is possible to make an electrically 
operated battleship practically torpedo proof. The mo- 
tors can be placed well aft, so that the length of the 
propeller shafts can be reduced to a minimum; and the 





FIG. 1. ELECTRICALLY DRIVEN BATTLESHIP TENNESSEE 


turbines can be so located with reference to the boilers 
and condensers that steam, oil, exhaust, and other im- 
portant pipe lines can be made as straight and short as 
possible. 

THE TURBINES 


THE TURBINES of the U. 8. S. Tennessee are of the 
single-cylinder, semi-double flow, impulse-reaction type. 
The high-pressure steam first passes through a two-row 
impulse wheel in each turbine and then through a sec- 
tion blading. It then divides into two equal parts and 
each part passes through a low-pressure reaction sec- 
tion into the condensers. 

The speed of the turbines can be varied through a 
range of from 1500 to 2270 r.p.m., by means of man- 
ually-controlled hydraulically operated governors. The 
movement of a control handle varies the pressure in an 
oil system and this in turn varies the loading of the 
governor, and causes a change in speed. This system is 
superior to one in which the control handle and gover- 
nor are mechanically connected because there are no 
rods or shafts to jam where they pass through the bulk 
heads. A unique feature of this system is that the oil 


pressure is caused to pulsate thus keeping the entire 
mechanism slightly in motion. This prevents sticking 
of the parts and adds greatly to the sensitiveness of the 
control, which is of great importance when ships are 
steaming in formation. 

The speed: of the turbines, as determined by the set- 
ting of the governor, remains practically constant re- 
gardless of the load and hence the propellers do not 
race when they leave the water in rough weather. Auto- 
matic stops are also provided, which cut off the steam in 
ease the speed of the turbines exceeds a safe limit. 


THE GENERATORS 


THE GENERATORS, which are directly connected to the 
turbines, are two-pole machines and supply the motors 
with 3-phase, 3400-v. alternating current at frequencies 
ranging from 25 to 38 cycles, depending on the turbine 
speed. They are excited from the direct-current power 
supply of the ship and each can develop 15,000 kv.a. at 
the maximum speed of the turbine. 

The generator coils are carefully insulated so as to 
prevent injury from high temperature, moisture, and 
accumulations of salt. They are kept cool by air, which 
is forced through the ventilating ducts by fans mounted 
on the rotor shafts. 


Tur Motors 


THE FOUR MOTORS are of the induction type. They 
are directly connected to the propellers and each can 
develop a maximum of 8375 hp. continuously. To pro- 
vide a sufficiently wide speed range, each has two wind- 
ings, one of 24 poles and the other of 36 poles. The 
same result could have been obtained by the use of a 
single winding, but this would have involved greater 
complication in the connections and would have re- 
stricted the design in other ways. The 24-pole winding 
is connected to slip-rings on the rotor shaft, while the 
36-pole winding has short-circuiting connections and is 
equivalent to a squirrel-cage arrangement. Both wind- 
ings are used for running, but only the 24-pole for start- 
ing and reversing, resistance being inserted in series with 
it during these operations. 

The insulation of the motor is similar to that of the 
generators and ventilation is provided by means of two 
motor-driven fans mounted on top of each motor. 


SPEED CONTROL 


THE METHOD of controlling the speed of the motors 
can be readily understood by considering that the 36- 
pole winding is equivalent to a gear of an 18 to 1 ratio 
between the turbines and the propeller, while the 24- 
pole winding is equivalent to a gear of a 12 to 1 ratio. 
Hence when the 36-pole winding is used, the motor-speed 
will vary from 83 to 126 r.p.m. when the turbine speed 
is varied through its range of 1500 to 2270 r.p.m. and 
with the 24-pole winding, the motor speed ranges from 
126 to 186 r.p.m. 

To control the speed of the ship, three different com- 
binations are employed : 
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1. From 9 to 15 knots per hr., the motors are op- 
erated on the 24-pole windings by means of one turbo- 
generator. 

2. From 15 to 17 knots per hr,. the motors are op- 
erated on the 36-pole windings and all four are driven 
by one turbo-generator. 

3. From 17 to 21 knots per hr., the motors are op- 
erated on the 24-pole windings by means of both turbo- 
generators. . 

To reverse, two phases at each motor are transposed 
without changing the direction of rotation of the turbo- 
generator. 


Stream CONSUMPTION 


THE USE OF ONE turbo-generator for the lower speeds 
assists in maintaining good operating economy by keep- 
ing the load on the unit close to its rated capacity ex- 





FIG. 2. LIQUID RHEOSTAT FOR CONTROL OF MAIN DRIVE 
; MOTORS 


cept at the very slowest speeds. The steam consump- 
tion per shaft horsepower-hour, including that required 
for excitation, condenser operation, and motor ventila- 
tion, is as follows: 


Speed No. Lb. 
in Knots Motor-Poles Turbo Units of Steam 
9 36 1 16 
15 36 1 12 
15 24 1 13 
i7 24 1 13 
17 24 2 12.4 
19% 24 2 11.7 
21 24 2 11.9 


ContTrROL SysTEM 


SWITCHING APPARATUS for controlling and distribut- 
ing the power to the motor, for regulating the main tur- 
bines, and for controlling the excitation of the genera- 


WER PLANT 
ENGINEERING 


1119 


tors, is located in a control room, where the operator 
has directly in front of him everything necessary for 
the operation of the equipment. Full advantage has 
been taken of the great facility with which electric cur- 
rent can be measured, inasmuch as the data thus obtained 
greatly assists in the operation of the ship. 

The rheostats used for starting and reversing the 
propeller motors are of the automatic liquid type, in 
which the resistance is varied by means of a pump, 
which alters the level of a liquid in which fixed elec- 
trodes are immersed. This type of rheostat, though not 
as yet extensively used by the Navy, has become very 
popular in industrial service because of its simplicity, 
eompactness and reliability. 

The cables connecting the generators and motors are 
of great importance because the operation of the ship 
depends upon their reliability. In order to insure the 
best possible type of construction, a Committee of the 
American Institute of Electrical Engineers assisted the 
Navy Department in preparing the specifications for 
these cables. They are of the three-core type, and are 
laid in a number of parallel circuits so that the failure 





FIG. 3. SWITCHING APPARATUS SHOWING CONTROL LEVERS 


of any single cable will not seriously interfere with the 
operation of the ship. 


AUXILIARIES 


THE MAIN CIRCULATING pumps are of the centrifugal 
type and are operated by 235-hp. motors. Their speed 
may be varied to suit conditions so that the power con- 
sumption can be reduced with the speed of the ship. Air 
ejectors, which are novel on this class of ship, maintain 
a high vacuum in the condensers. The condensate is 
handled by motor driven vertical centrifugal pumps. 
Thus, all the main engine room auxiliaries are rotary 
and are motor driven, which it is believed, will insure 
a higher degree of reliability than the use of some of 
the older forms of equipment. 


AN EDITORIAL in a recent number of the New York 
Times says, in referring to the International Trade Con- 
ference recently held at Atlantic City: ‘‘ All our visitors 
wanted both to buy and to borrow. The quantities were 
unheard of. France is asking for $145,000,000 of food- 
stuffs alone, 1,000,000 tons of wheat being one item. 
Italy wants $800,000,000 of everything, coal in par- 
ticular. Belgium would like $100,000,000 to go on 
with.”’ 











1120 


POWER PLANT 
ENGINEERING 


December 15, 1919 


Fired at Fifty? 


Men ArE Nor Firep ON ACCOUNT OF AGE, BUT FoR LACK OF 
ABILITY TO ‘‘ DELIVER THE Goops.’’ By FRANK FARRINGTON 


ILL YOU be fired for old age or inefficiency 

Vf when you pass the half century mark, or will you 

be regarded as one of the most valuable men on 

the job because of your experience and judgment and 
steady habits? 

The young fellow in the twenties thinks he hasn’t 
anything to do yet with what is going to happen at fifty. 
That age looks a long way ahead. Let fifty take care 
of itself. Thirty does not give fifty very much more 
thought, but the man in the forties begins to take no- 
tice. He sees that he is going to be fifty and that it will 
not be long to wait either. 

One reason why the younger men don’t concern 
themselves too much about fifty is that they have the 
idea that by the time one is that old, he has just nat- 
urally been promoted until he has an executive job and 
a roll top desk and maybe a stenographer. 

Most of us who think that at fifty we will be execu- 
tives are going to be disappointed. This has to be be- 
cause there are not executive positions to go around and 
also because the larger proportion of us will not work 
hard enough or study our business or the technical side 
of our trade hard enough. 

You can be an executive at fifty. You can be one of 
the men whose work is done at a roll top desk, but 
whether you will be or not is dependent upon yourself 
and upon how hard you work to that end. 

At all events, you are not going to be fired at fifty 
or sixty or any other age just because you reach that 
age. If you are fired, it will be because you are not de- 
livering the goods, and that may happen at any age. 

This much is certain: If you are going to be a good 
man after middle age, you must prepare for it earlier. 
If you expect to make good at fifty, you must take such 
eare of yourself that you will be physically fit in your 
later years. The man who abuses his body while he is 
young reduces his ability at the time, reduces his chance 
of advancing, perhaps eliminates his fiftieth birthday 
altogether. 

If you are not physically competent at fifty to do 
good work, of course you will not be valuable to any- 
body. See that any lack of health at fifty is at least 
not due to carelessness while on your way to middle 
age. We do not expect a man of fifty to show the pep 
of a twenty-vear-old; but unless you can do what a 
fifty-year-old may reasonably be expected to do, your 
services will not be required. 

iverything else being equal, the employer would pre- 
fer a young man to a middle-aged man; but everything 
else is not equal. The young man has the strength and 
endurance, but he has not the knowledge or experience 
to enable him to do as good work. He can work harder 
than an older man, but he does not always work as hard 
as he can. The experts in any branch of work are 
among the men of experience, many of them fifty or 
older. 

The older man is more settled in his ways. He is not 
all the while looking for a chance to make a change of 
job. He has a family and friends where he is and it is 
worth something to him to remain. The boss knows 


where to find this type of man and there is not the fear 
every pay day that he may decide to quit. 

The man of fifty has found that although farthest 
fields always look greenest, they are never quite as green 
as they look. <A little more money somewhere else where 
the cost of living is greater (to say nothing of the cost 
of changing) does not tempt the wise old chap who is 
well, off where he is. 

The younger men are more ambitious. They have 
visions of hitting the high spots in the trade. They 
ought to feel that way. Every young man ought to be 
trying to become something bigger and better, but it 
makes a poor working force if all are keeping only one 
eye on the job while the other is looking for something 
that offers a little more wages. 

I don’t mean that a man of fifty ought to lay aside 
ambition. We all ought to keep our ambitions to the 
end; but by the time a man reaches fifty, he has set- 
tled into his job and he knows what he ean do and about 
how far he is likely to go. 

If you make good use of your opportunities to learn 
more and more about your trade and to make friends in 
your field of work, your years will be a help, not a handi- 
cap when you come to fifty. 

Many a boss gets tired of taking on green men and 
training them and having them jump to some other job 
that pays them a few dollars more, perhaps leaving op- 
portunities for advancement that they will not find else- 
where. A manager, however, cannot get all his help by 
hiring it away from other plants or other jobs by paying 
more money; that sort of thing might result in a boss 
getting together a good force, but he would be paying 
them so much money that he might better sell out his 
business. 

It is not to be expected that a man at any age is 
going to turn down opportunities for advancement which 
involve changing employers, but there is something to 
consider besides the mere immediate raise in pay. The 
employe who stays where the pay is good and the oppor- 
tunity for advancement is good is farther along at fifty 
than the man who is constantly jumping to get a little 
advance and who finally gets a reputation for being un- 
settled and unsteady and finds his pay going down 
instead of up. 

The uncertain, jumpy kind of a force when it com- 
prises the more unsteady element of younger men makes 
the older men look pretty good to the boss who doesn’t 
want to be worrying all the time about whether he will 
have a force tomorrow or not. 

Of course, an elderly man looking for a job may find 
it hard to get one; but that is going to be due to the 
way he has shifted about until middle age finds him 
without any influence or friends anywhere and with 
nobody feeling sure of his value. 

The habits of work and conduct that you know will 
enable you to make good in your later years must be 
cultivated now. You cannot be a high class workman 
as an elderly man if you are a careless, slipshod work- 
man when young. It doesn’t work out that way. 

Employers know that a man’s habits do not change 
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much after he is fifty. If he has wrong methods when 
he is young, he may be kept on the job because he is 
young and the boss knows that he can be taught better 
ways. We hire young men because of what they are 
going to learn and the ability they are going to develop. 
But at fifty you will have your job because of what you 
learned when young. 

At any age, you ought to be trying to learn all the 
improved ways of doing your work. You ought to be 
open-minded enough to be willing to admit, even at 
fifty, that your way may be wrong; just because you 
have always done it a certain way is no sign that way 
is right. There are new methods of all sorts of work 
constantly coming to the front and it’s a wise worker 
who has his eye open for such. 

The trouble with the fifty-year-old is often that he 
thinks it is too late for him to learn anything. He says, 
‘Well, it’s too late. I’ve always done it so and so and 
you can’t teach an old dog new tricks.’’ But you can 
teach an old dog new tricks if he is willing to try to 


learn. If you cannot learn new methods after fifty, it 
is your own fault for not being willing to try. 

Only an old fogy will refuse to keep up with the 
times in his line of work. There are young men who 
think they know it all and they are hard to handle to 
advantage, but their pig-headedness is nothing when 
compared with that of the older men. But don’t be 
pig-headed at any age. Don’t think you know it all; 
you don’t; you can learn every day something about 
your work. 

Fit yourself physically now for continuing your work 
as long as you live. You will enjoy life a good deal 
more to wear out than to rust out. See that you are 
constantly considering how to have good health because 
whether you continue to work or whether you retire, 
life will not be very valuable if you do not have health. 
You can make yourself so good a workman that you will 
be wanted on the job as long as you work. It is all up 
to you. Father Time cannot put much over on you 
without your consent. 


Industrial Health Hazards” 


PureLy INDUSTRIAL HAzArRDS SMALL AS COMPARED TO THOSE Dus TO DISEASE 


or NEGLECT. 


ODERN industrial developments, collecting vast 
multitudes of men and women in industrial estab- 
lishments, bring to the forefront the problem of 

health hazards. The vast exodus from rural to urban 
life during the past generation, forcing into indoor occu- 
pation individuals whose ancestors for generations lived 
out of doors, has further emphasized the problem of 
health hazards. 

A study of these problems is vital to the employe; 
health, long life and happiness are involved. It is funda- 
mental to the employer; increased production; dimin- 
ished labor turnover; contented ranks of healthy, happy, 
veteran employes—all tending to increased profits. 


INDUSTRIAL HraLtH HaAzArRDS OF EMPLOYES 


THE INDUSTRIAL health hazards of the employes may 
be grouped as arising from: 


1. Poisons, dusts, fumes, gases. 
2. Heat, humidity, ventilation. 
3. Lighting. 

4. Crowding. 

5. Fire peril. 

6. 


Association with diseased employes. 


The most used poison is lead. Not every employe 
who handles a paint brush, however, gets lead colic ; some 
paints are innocent of lead, yet ‘employes, who have 
never touched lead, will bring in diagnoses of ‘‘lead 
poisoning,’’ merely because an attending physician 
knows they are painters. Lead storage in the tissues 
may ensue when lead is carelessly handled, yet lead 
poisoning is practically unknown in large plants han- 
dling hundreds of tons of lead every year. The extent 
of industrial lead poisoning, we know, is much less than 
some reports would have us believe. Employes who 
cannot be taught to wash their hands before eating and 
who never clean their finger nails, nor care for their 


*Abstract of paper read before the Eighth Annual Safety Congress 
of the National Safety Council. . 


SUGGESTED REMEDIES. 


By Dr. CuHarues A. LAUFFER 


teeth, are particularly liable to lead poisoning. Indi- 
viduals who have once developed toxic lead symptoms 
should be given other employment, as the poison is ac- 
cumulative, and is never entirely eliminated, hence re- 
lapses readily occur, making permanent transfers to 
other lines of work necessary. 


Persons having a tendency to eczema, or foruncu- 
losis, may develop. a skin rash from the solvents em- 
ployed in removing varnish, shellac, and various insula- 
tion dope. Cutting oils, recovered by centrifuge 
methods, provoke skin infections; forced filtration 
through successive layers of filter paper removes minute 
metallic spicules, and filters out bacterial flora that 
affect the skin. Cutting compounds are often culture 
media for pathogenic bacteria, and may require steriliza- 
tion—by heat, chemical and filtration methods. Minute 
burns from flying hot chips; abrasions by metallic spic- 
ules in dirty cotton waste—used in rubbing the hands 
and arms—rough scrub-brushes or caustic soaps, may 
provoke such dermatitis. Every industry has its own 
problem, or succession of problems, in this line. When 
150 employes are subjected to the identical exposure, 
and only three develop industrial dermatoses, the factor 
of personal susceptibility is suggested. Attention to the 
toilet-—thorough, careful cleansing of the skin—tends to 
reduce industrial dermatoses. 

Dusts in themselves are not infectious. Dusty air 
is not salubrious, but with the dust evil minimized, as 
in modern industries, there are few occupations that can 
be condemned as unfit for healthy men. While the con- 
troversy over cement dust still rages, its dangers are 
far less excessive than some have imagined. The dust 
menace in other trades is, in comparison, relatively neg- 
ligible. The inhalation of foreign particles—such as 
coal, iron, stone, textile fibers, animal hairs and furs, 
grain dust—gives rise to pigmentation of the lungs. This 
pigmentation in itself is of no consequence, and every- 
body has it to some extent. 





POWER PLANT 
ENGINEERING 


1122 


Tuberculosis is a house disease; indoor life is largely 
responsible. It cannot be fairly classed as a trade dis- 
ease. The purely industrial diseases are but a fraction 
of a per cent of the sum total of industrial morbidity; 
they are but a drop in the bucket. The preventable 
diseases, non-industrial in source, loom large in com- 
parison. Teeth and tonsils, ‘‘coughs and colds’’ cause 
a hundred times as much sickness in the general indus- 
tries as do the industrial poisons. 


INDUSTRIAL HEALTH HAZARDS OF EMPLOYERS 


THE INDUSTRIAL health hazards of the employers may 
be grouped as: 

1. Decreased production; machines lie idle; sick em- 
ployes are irregular, discouraged, lack ‘‘pep.’’ 

2. Excessive labor turnover, due to ill health, un- 
fitness for jobs assigned, prevalence of epidemic and in- 
fectious diseases. 

3. Inereased accident compensation expenditures, 
due to sickness masquerading as injuries. 

The government employs only healthy men for the 
fighting line, whose ability to recover from wounds is 
100 per cent plus. The industries necessarily employ 
many aged and feeble men, suffering from latent diseases 
and infirmities, having enfeebled powers of resistance, 
and incurring delayed recoveries, when injured. Fully 
‘*fifty-seven varieties’’ of sickness are presented as in- 
dustrial accidents in entering compensation claims. 
Among these may be mentioned tuberculosis, syphilis, 
rheumatism, each contributing their quota. These latent 
diseases, and others, are readily activated by injuries. 


REMEDIES SUGGESTED 


Since these health hazards face the industrial man- 
ager, what can be done about it? How can they be 
avoided? Measures to this end are: 

1. Industrial Health Clinics, group diagnoses; health 
service measures; repairing defects; reclaiming those 
disabled by diseases, as well as those crippled, and fitting 
them into selected positions in the industries; health 
education. 

2. Legalized releases for defects that cause abnor- 
mally long periods of accident disability. 

3. Obligatory Post Mortems. When the cause of 
death is in dispute, the report of the post mortem should 
terminate the controversy. 

4. Federal Health Charts. Transient employes lose 
a day, undergoing the physical examination that pre- 
cedes their employment. A Federal health chart, re- 
newed annually, valid everywhere, would be invaluable 
for the transient worker, as well as for the continuous 
worker, who remains loyally by his employer year after 
year. 

Employes encounter health hazards apart from in- 
dustrial service, that revert back, affecting their indus- 
trial life. Such health hazards may be grouped as: 
Inherited Tendencies, Family Problems, Financial Prob- 
lems, Social Life, and House Problems. 

Associating at work, or anywhere else, with persons 
having active pulmonary tuberculosis is a menace to 
health. Non-tuberculous employes should be spared the 
hazard incident to working near employes, who are 
coughing and spitting, in the active stages of pulmonary 
tuberculosis. 


December 15, 1919 


PrErRsONAL HYGIENE 
NEGLECT of personal hygiene may be listed as follows: 
(a) Neglected teeth. The neglect of teeth among 
industrial workers is appalling. 
(b) Diseased tonsils. Tonsillar infections, both lo- 
cally and by referred manifestations, cause much loss of 
time in the industries. 


(c) The venereal peril. All three venereal diseases, 
in their infectious stages, should bar employes from in- 
dustry. 

(d) Physical defects, such as hernia, eye strain, etc., 
known to exist, yet repair and corrective measures are 
postponed. 

(e) Constipation, woefully neglected. 

(f) Neglect of home sanitation, ventilation, etc. 

(g) Balanced diet, unobserved. 

(h) Deficient sleep. 


While there are industrial health hazards, and while 
the zeal in discovering and eliminating them is com- 
mendable, the facts remain that the purely industrial 
diseases are very rare in the general industries; that 
preventable, non-industrial ailments are the preponder- 
ating cause of sickness disability and health impairment. 

If a man works hard enough and long enough he will 
naturally get tired. Industrial fatigue may not be ex- 
cessive, but the fatigue from other sources, combined 
with the industrial fatigue, may prove detrimental to 
an employe. For a man to be fair with himself and 
with his job, he must ascertain to what extent his job 
is tiring him out, and to what extent his fatigue arises 
from other causes. A worker who is constantly fatigued 
from any cause, or any combination of causes, will lose 
time now and then from sheer exhaustion. The fatigued 
worker is more susceptible to infectious diseases, from 
which he makes a retarded recovery; he becomes more 
stupid, and because less alert, he more readily meets 
with accidental injury, from which he recovers slowly, 
since he has impaired vitality, and we have injury plus 
sickness to deal with. 

Educational effort from within the industries strives 
to stimulate the initiative of employes into foresighted- 
ness along health lines. To what extent the industries 
ean enter into community activities without becoming 
paternalistic is a debated question. Model house build- 
ing enterprises—helping employes acquire their own 
homes—building and loan associations, banking, stores 


.and restaurants on the no-profit basis, clubs, social cen- 


ters, playgrounds, hotels for employes, industrial and 
technical schools, apprentice courses with technical school- 
ing, athletics, bands, and glee clubs are among the forms 
of community enterprise fostered by many of the larger 
industries, and which have the endorsement and ap- 
proval of employes. 

The new spirit abroad recognizes participation in 
industry as in the nature of a social service; constructive 
good-will—based on mutual confidence, and real justice 
—alone can operate effectively to solve the problems to 
which industry gives rise. In the trinity of production, 
Capital, Labor, and the Community must unselfishly 
co-ordinate their common functions of serving one an- 
other. 

Twenty Scotch marine boilers have been shipped out 
by a Portland, Ore., company, 12 of which will go to 
Shanghai. 
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Dangers of the Oil Room 


EXPLOSIVE AND BuRNING QUALITIES OF VARIOUS Liquips; ACCOUNT- 
ING FoR Om Usep; Srorace Systems. By S. D. Rickarp 


N CONSIDERING the dangers attendant upon the 
storage and handling of oils, we are apt to think 
only of gasoline and naphtha. This is a great mis- 

take, as every oil carries with it a menace to life and 
property and its handling should be safeguarded in 
every possible manner. Until this fact is universally 
recognized and all oils are handled in fire-proof, evap- 
oration-proof steel storage tanks, we must expect to 
pay an enormous fire loss, due to the careless handling 
of these products. It is true that the danger of han- 
dling gasoline is greater than in handling other oils. 
This danger is so well known, however, that familiarity 
with it has in many cases induced carelessness, so that 
it is well we consider the treacherous nature of this 
product that we may always be on our guard. 

Gasoline, unlike the other heavier petroleum prod- 
ucts, throws off an explosive vapor constantly, even at 
extremely low temperatures. Five gallons of gasoline 
will generate 8000 cu. ft. of gas, which, when ignited, 
expands to 4000 times this space. The explosive force 
of 1 gal. of gasoline properly mixed with air and com- 
pressed is equal to 83%4 lb. of dynamite or 14 times 
greater than dynamite. This means that if you have 
100 gal. of gasoline on hand, you are storing the equiv- 
alent in explosive force to 8366 lb. of dynamite. Gas- 
oline is, in fact, more dangerous to handle than dyna- 
mite, and there is more liability of an explosion. Dyna- 
mite will explode from only two or three causes, which 
may easily be guarded against and which must occur in 
its immediate vicinity. 

The vapor from gasoline is heavier than air. It 
settles to the floor and runs along the floor much as a 
stream of water would, only that it is an invisible 
stream. This vapor will settle and remain in a depres- 
sion in the floor or under the floor for days and even 
weeks, unless disturbed by a circulation of air, until a 
spark causes the accumulated vapor to explode. This 
spark does not necessarily have to come from a lighted 
fire, but may occur through a person striking a nail in 
his shoe on a nail in the floor or other similar unavoid- 
able causes. The records show that under certain atmo- 
spheric conditions, spontaneous combustion will occur 
in this accumulated vapor. A case is on record in which 
the gasoline fumes were carried outside of a building to 
a lighted lamp 30 ft. away from the building, taking 
fire and flashing back to the building, which was en- 
tirely consumed. If you are handling gasoline in any 
way but the right way, you are in just this position, 
and you can never foresee when the blow will fall. 

It is past understanding, in view of these facts, that 
many concerns, with their entire capital invested in 
the business, will give so little thought to safeguarding 
their interests. With the factory, shop, mill or mine 
heated, they will at night lock up this explosive in a 
warehouse or building adjacent to or connected with 
the main plant. After locking up fire and this explosive 
vapor together, they will, in effect, wager their entire 
investment against the merely nominal expense of fire- 
proof storage that this vapor and this fire will not 
get together. 





Kerosene is not as dangerous as gasoline, yet at a 
temperature of 70 deg. F. or over it throws off an 
explosive vapor. At a higher temperature, say 80 deg. 
F., in order properly to ventilate a room in which there 
is an open tank of kerosene, there should be kept up a 
circulation of air equal to 200 eu. ft. per minute for 
each gallon of exposed oil. These figures vary, of course, 
with the volatility of the oil and the temperature of 
the air and oil. ‘Such a circulation of air is not prac- 
tical in the usual manufacturing establishment. Hence 
the necessity is apparent for evaporation-proof, scien- 
tifically correct storage for kerosene as well as for 
gasoline. 

All petroleum products, including lubricating oils, 
produce this explosive vapor. The danger from lubri- 
cating oils, however, is chiefly from spontaneous com- 
bustion where waste, sawdust or shavings are used to 
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FIG. 1. ARRANGEMENT FOR UNDERGROUND OUTDOOR STOR- 
AGE OF GASOLINE 


absorb the oils spilled on the floors. Many fires in fac- 
tories and oil rooms have been traced directly to this 
cause, as it is a common practice to neglect the aceumu- 
lated refuse, which, in time, bursts into flames. 

The gravest danger that confronts the consumer of 
oils aside from the gasoline danger is, however, from the 
paint oils, such as linseed oil and turpentine. A piece 
of cotton waste saturated lightly with equal parts of 
linseed oil and turpentine will, if left in a closed room, 
such as an oil house or storeroom for the night, burn 
from spontaneous combustion in three hours’ time. In- 
stances are not even lacking of fires being started in this 
manner when the waste or oil-soaked cloth was left 
in the open air. Two years ago a fire occurred in Min- 
neapolis from a cloth which had been used in oiling a 
floor and was left on the porch. North Dakota has, in 
the past year, suffered a loss running up into hundreds 
of thousands of dollars from fires started by spon- 
taneous combustion in oil houses. This property loss is 
appalling, but who can estimate the value of lives sacri- 
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ficed annually to the mistaken policy of ‘‘economy’’ in 
equipping an oil room? 

Special equipment has been designed for handling 
each and every oil in a manner best suited from the 
standpoint of economy, convenience and safety, so that 
we may in confidence look forward to a time when fires 
caused by careless handling of oils will be unknown. 
This will be brought about by various causes. The 
instinct of self-preservation is strong with everybody, 
and all must realize the risk in the careless handling 
of explosives. The fact that these safety appliances 
conserve the efficiency of the product, preserve the 
quantity intact and enable losses to be turned into 
profits brings enormous pressure to bear upon the 
thoughtful man. Public opinion, national and state 
safety boards will soon demand that every man will, at 
least, cease to menace his neighbor’s property and his 
neighbor’s life by unnecessarily lax methods in the han- 
dling of dangerous explosives. 











FOR STORING OIL 


ARRANGEMENT 
IN ENGINE ROOM OR OIL HOUSE 


FIG. 2. SECTIONAL UNIT 


Increasing prices of all kinds of oil and general 
economic requirements demand the proper storage and 
distribution of these liquids. Millions of dollars are 
lost annually due to deterioration of the quality, and 
waste in handling improperly stored oils. Hot and cut 
bearings and prematurely worn machinery are frequently 
due to deteriorated or contaminated oil. This enor- 
mous loss is rarely traced to the right source—poor 
oil storage. The same criticism can be made of improp- 
erly stored paint oils, varnishes, dryers, ete. Competi- 
tion in practically all lines demands economical produc- 
tion—that means elimination of waste as far as pos- 
sible in every department of the industry. 

Your oils can be checked in as they are received and 
accurately recorded as they are used. You can keep 
just as accurate account of your oils as you can of your 
tools. F 

All railroads, miners or manufacturing institutions 
maintain stockrooms for the purpose of receiving and 
distributing all of the supplies used by the institution. 


ENGINEERING 


December 15, 1919 


This is considered absolutely necessary in order to re- 
duce losses and to maintain a cost system. 

Money is invested in oils just the same as any other 
supplies, yet it is a known fact that in most institutions 
no record is maintained as to the quantities received 
or dispensed. The purchasing, storing and the dis- 
tributing of lubricating and paint oils, gasoline, naphtha 
and other similar liquids is just as much a science and 
a part of the plant cost system as any other depart- 
ment. 

The installation of a modern storage system for oils 
need not necessarily imply the outlay of large sums. We 
have found this ‘‘big investment’’ idea on the part of 
men in charge of industrial institutions has frequently 
prevented them from considering the purchase of equip- 
ment. It is not always necessary, or even advisable, to 
put in at one time all the equipment the management 
might feel would be needed ultimately. In many in- 
stances, storage is provided for those oils or other liquids 
which most urgently require it. The balance of the 
equipment can be added as finances permit or exigencies 
demand. 

Modern storage equipment for handling liquids is 
really divided into two general types. One for handling 
volatile liquids, such as gasoline, naphthas, paint oils 
and varnishes, and the other for handling non-volatile 
liquids, such as lubricating oils. 


The first of the two general types requires under- 
ground storage tanks for gasoline or naphtha and above- 
ground storage for the paint oils and varnishes. This 
arrangement usually meets with the demands of the 
various state laws governing this type of storage. Where 
underground tanks are required, they should be cylin- 
drical in design, Fig. 1. If made of galvanized steel, 
all seams and rivets should be carefully made and then 
soldered inside and out. If heavy metal is used, such 
as 3/16-in. steel, or heavier, as conditions or the capacity 
of the tank may make necessary, then all seams and 
rivets should be carefully calked. Storage tanks for 
volatile liquids require special care in construction. <A 
tank may hold water or steam pressure, but it is usually 
unfit for volatile liquid storage purposes. 

If above-ground tanks are essential, these are made 
in rectangular shapes, Fig. 2, the height and length 
remaining constant and the width varying according 
to capacity desired. This arrangement permits the 
addition of other individual units to the system and 
does not destroy the uniformity of the battery of stor- 
age equipment. Rectangular tanks are made with the 
same care as the cylindrical designs. 

Specially designed pumps of either measuring or 
non-measuring type are connected by pipe lines to tanks 
buried underground or inserted in the top of tanks for 
above-ground use. Accurate devices are provided on 
the measuring pumps for the delivery of desired quan- 
tities of liquid. Gear driven meters may be added for 
the purpose of checking consumption. Locks are sup- 
plied on both types of tanks and on the pumps as well. 
This prevents unauthorized usage and theft. 

Where a battery of individual units is used, barrel 
track and barrel drainers are used in connection with 
small chain hoists, Fig. 2. This makes it very easy to 
handle the barrels and drains them completely into the 
manhole of the tanks, saving labor, time and liquid. 
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Protection of Blowoff Pipes 

REFERRING PARTICULARLY to blowoff pipes connected 
with horizontal tubular ‘boilers, I wish to say that I did 
not have the same satisfactory results with circulating 
pipes as Mr. Thorn describes in the Nov. 15 issue. In 
the first place, if a blowoff is not protected from the 
heat, it is made a part of the heating surface connected 
with the boilers. It is a water tube located below the 
bottom line of the boiler and it will receive the feed 
water, which drops to the lowest point due to being at 
a lower temperature than the water in the boiler. This 
causes expansion and contraction to take place in the 
blowoff every time feed water is admitted to the boiler. 

The water at a lower temperature contains scale- 
forming matter held in solution, which is separated from 
the water when it is heated to a high temperature and 
which will adhere to the inside surface of the blowoff 
pipe in the same way as in water tube boilers, which 
have to be cleaned with turbines to remove the scale. 


The writer has had the above experience with hori- 
zontal tubular boilers using returns from a larger heat- 
ing surface and raw make-up water which contained from 
6 to 8 grains of solids per gallon. It is impossible to 
remove the scale formed on the inside surface of a blow- 
off pipe by simply opening the blowoff valve, even if 
they were opened every hour. I removed the circulating 
pipes and used a protection of brick and insulation ma- 
terial, which proved to be very satisfactory in protect- 
ing the blowoff pipes for the past 7 yr. The pipes were 
found to be free from any accumulation of scale when 
inspection was made about one month ago. I am of the 
opinion that Mr. Thorn is located where the water is 
free from hardness. 

As stated above, a water tube exposed to high tem- 
perature will liberate the hardness held in solution in 
the water and in time obstruct the blowoff pipe. Rec- 
ognized engineering authority is the best proof for this 
statement and practical demonstration makes it a fact. 
I do not agree with Mr. Thorn’s suggestion to be on the 
safe side and cover both the circulating blowoff pipe and 
blowoff pipes without circulating connections. If the 
circulating blowoff pipes are covered or insulated, there 
would be practically no circulation, and it would mean 
a useless added expense for the extra pipe fittings and 
time to make extra connections. T. SUTCLIFFE. 


Marking Pipe Lines 

IN MANY PLANTS the pipe lines are so marked that 
the operator can tell at a glance the service they are 
rendering and the directions of flow of the fluid. Sten- 
cils can be made from sheet tin and attached to a handle 
with a couple of 14-in. stove bolts, as shown in the 
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sketch. A handle can be made for each stencil, or the 
one handle can be used for many stencils. The tin 
forming the stencil can be bent as shown. The full 
letters or words can be used, such as ‘‘steam’’ ‘‘cold 
water,’’ ete., or letters with the arrow, C. W., being 
for cold water. Various colors may be used for each 
line, as red for cold water with extra letters for fire 
line, supply line, ete.; blue for hot water; green for 
steam; black for gas; white for exhaust, and so on. If 
the lines are marked at frequent intervals, it is even 
a better plan than having each line painted a different 
color over its entire length with no other markings, for 
where there are numerous lines with many colorings 
a workman may forget the color for some line, but with 
the letters and arrow the direction of flow and con- 
tents are instantly shown. 
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DETAILS AND ASSEMBLY OF STENCIL FOR MARKING PIPE 
LINES 


No claim is made that this idea is original; it has 
often been used; however, it is a good tip to pass along. 
JAMES E. Noste. 


That National License Law 


I HAVE READ with interest, the several articles on the 
subject of a National Engineers’ License Law, which have 
appeared in the columns of Power Plant Engineering. 

I do not believe we should limit the idea to engineers 
and firemen, for there is practically as much reason why 
operators of gas engines and hydro-electric plants should 
be licensed also. Of course laborers and helpers should 
be allowed to work without a license until they could 
obtain enough elementary knowledge to pass an examina- 
tion for a fireman’s license. 

I worked myself up in the trade until I became chief 
in a good-sized plant and have held several positions as 
such; but I was always dissatisfied with conditions; dte 
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to the fact that anybody who chose to call himself an 
engineer could get a job. I finally made up my mind 
to go to a state where a license was required and see if 
conditions were not better, and I came to this state and 
applied for a first class license. Needless to say, I did 
not get one; but upon my second trial, I found that 
while I claimed to have been studious and observing, 
there was really not much I knew well enough to be 
sure of, and no apologies are accepted by a board of 
examiners. A man must have the required knowledge 
if he expects to get a license. 

I am more than glad, however, that I came to a license 
state, for I found how little I really knew and then I 
was on the right road to learn something and I have 
also reached the conclusion that a man will learn more 
in a state requiring its engineers to be licensed, than in 
a state which does not. 

The real trouble with myself was the same. as in all 
such cases. There had been no real incentive for me to 
get right down to the very bottom of things, therefore 
[ had neglected to do so and when I went up against 
a board composed of men who knew their business, I was 
simply stuck and was ashamed to have claimed to be an 
engineer. It is certainly worth any man’s time and 
trouble to go before a board of examiners and try for an 
engineers’ license, for the sake of finding out how little 
he really does know compared with the knowledge with 
which he has accredited himself. Another thing I am 
sure of, is the fact that the only ones opposed to engi- 
neers’ license laws are outsiders who would like to work 
here but have not the necessary knowledge to obtain a 
license. Engineers and firemen who have been unable 
to get as high a license as they wish, through lack of 
knowledge or by having violated the law, and of course 
many of the plant owners do not like the idea because 
they are of the opinion that they will some day have 
to pay licensed men somewhere near what they are 
worth. It is the fault of the engineers themselves, how- 
ever; for, had they been willing to help each other from 
the start, which is the principle of such organizations as 
the N. A. 8. E., there would be a very different state of 
affairs today and every state would have a license law. 

Unionism will bring about the desired conditions, but 
not the kind that most people expect; for there is not 
enough of the educational idea written into the con- 
stitutions of the labor organizations, but more of a ten- 
dency is shown for the encouragement of the inefficient 
ones to lean upon those who are efficient rather than to 
become better men themselves. This is a block to the 
wheels of progress and no one gains by it except the man 
who has not enough gumption to earn his share, stand 
upon his own feet, and there are hundreds of thousands 
of that kind in the country today. Where it is com- 
pulsory for a man to learn more, to.earn more, such men 
will either fall in line and try to do what is right, or 
find themselves slipping fast. 

I am not opposed to organized labor if properly 
managed and I know that it has accomplished a 
great deal and that labor has organized because. it 
realized the need of some way to make its demands 
collectively, knowing the futility of individual effort 
along that line; but I do not believe that labor will con- 
tradict me when I say that there are many unsatis- 
factory things about organized labor. 
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I believe that if every real engineer and fireman in 
the United States would join the N. A. S. E., and lay 
aside all personal grudges and petty jealousy and live 
up to the precepts of the Association, we should accom- 
plish more toward obtaining the conditions which we 
should have than all the engineers’ and firemen’s organ- 
izations put together have been able to accomplish up to 
the present time. And we would do it wholly by means 
of education and legislation. 

There is nothing in the constitution or by-laws of 
the N. A. 8S. E. which forbids a member from joining a 
labor union, neither is there anything which prohibits 
union men from joining the Association. 

The unions have adopted the principle of collective 
bargaining and the N. A. S. E. has adopted the prin- 
ciples of education and legislation; I believe the latter 
to be the surest and best way and I sincerely believe 
it will win. 

One of the best things that is accomplished by the 
enactment of a license law is that a person cannot become 
an engineer overnight for the law requires him to serve 
a reasonable time in all branches of the trade, and cer- 
tainly no one should have charge of a steam plant who 
has not worked his way through a plant and does not 
know what the work is and how to do it. Without actual 
working knowledge he could not be fit to handle his men, 
for they would soon learn the extent of his knowledge. 
Let us get together as men and help each other, and all 
work toward the enactment of a National Engineers’ 
License Law. L. M. Reep. 


Counter on Ice Chute 


THE WRITER recently visited an ice plant where the 
engineer had rigged up an ingenious device for regis- 
tering the quantity of cake ice sent down the chute from 





ARRANGEMENT OF COUNTER AND TRIP 


the storage room to the shipping platform. A 12-in. 
wide strip of 34-in. tough, but resilient wood was at- 
tached to the side of the chute, one end of the board 
projecting out into the chute-way far enough so that 
an ice cake could not pass without pushing it back about 
1 in., the heavy ice cake having force enough to do this 
readily. The loose end of the board was then connected 
with a rod to the lever of an ordinary dial counter, so 
set that each time the board was pushed back, the 
counter registered one. The counter totals were taken 
each day or at suitable intervals. 
M. A. SALLEr. 
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Depreciation of Steam Plant 

[ Norice in the Nov. 15 number of Power Plant Engi- 
neering an article by Mark Meredith on ‘‘The Depreci- 
ation of Steam Plant’’ he states that 16 yr. is about 
the average life of high speed engines. 

I have a 150-hp., running at 230 r.p.m., that was 
started in November, 1903, and has been in service 
every day since, running 15 hr. per day except Sundays, 
and it runs through from Saturday evening until Mon- 
day morning. , 

The cylinder has been rebored once, and the governor 
has had three new bushings. This ends the expense of 
this engine in the way of repairs. 

One thin paper shim has been placed between the 
crosshead and bronze slipper. I run the crankpin an 
average of 3 yr. without adjusting and the shaft bearings 
about the same. 

The crosshead or wristpin has not been out for 2 yr. 
Tool marks are quite visible in the lower guide; you can 
also see scratches on crank and shaft bearings that were 
made in the shop. 

With the aid of a micrometer you might detect a 
small wear of the bearings. 

I have a 300-hp. Corliss that was started at the same 
time running on an average of 10 hr. a day except Sun- 
days that has never had any work done on it except 
eentering piston rod in a built-up piston and packing 
the steam valves. 

The best motto for an engineer is to get his engines 
adjusted just right, then let the wrenches hang on the 
board; if they get cobwebbed, dust them off. | 

O. KyGeEr. 


Ice Plant Explosion ; Blowoff Pipes 

I HAVE OBSERVED this article in Power Plant Engi- 
neering of Nov. 15, page 1026. They say ‘‘ignorance 
is bliss,’? and sometimes works hand in hand with main 
force and awkwardness, which seems to be the manner 
pursued in attempting to test out this plant. According 
to Mr. Storey’s version of this affair it was a serious 
time, no doubt, for those nearby, yet amusing to an old 
refrigerating engineer. I am sure that when our brother 
mechanic attempts to test out another plant, however 
small or large the job, he will not only watch his pres- 
sure gages like a hawk, but will test them out first of 
all to see that they are recording accurately. His next 
step will be to overhaul and test out his relief valves, so 
that when he does try the plant out, should his pressures 
run up beyond his control they will allow the excess 
pressure to escape into the atmosphere, instead of endan- 
gering lives and wrecking the entire plant, and possibly 
other property. 

John Thorn’s article in the Nov. 15 issue of Power 
Plant Engineering, page 1027, commenting upon L. 
A. Cole’s letter on-page 933 of Oct. 15 issue, is worthy 
of careful consideration. Mr. Thorn’s idea of power 
plant engineering is entirely correct as to the varied 
experiences of different engineers even with the same 
kind of machinery. 

Some engines require a great deal more of the oper- 
ator’s personal attention than others of the same make. 
Mr. Thorn’s theory of a circulating pipe arrangement 
upon a blowoff line of a boiler is not only theoretically 
correct, but, from a standpoint of practice where it re- 
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ceives the care and attention it should receive, it will 
prove financially beneficial. 

No doubt, few engineers have been confronted with 
the seriousness of this feature because they have never 
encountered much trouble along these lines. To make it 
clear as to the advantage of this circulating pipe, it is 
simply this: In boilers not running up to capacity the 
heat in the furnace is not nearly as great as when a boiler 
is running up to its peak load or above it, and in that 
case this device would never be missed; but on boilers 
that are worked above their capacity this arrangement 
is seriously needed, owing to the fact that we have the 
blowoff line, which in reality is a dead line, and the 
heat in that portion of the furnace is so severe that it 
turns the water into steam, which partly fills the pipe. 
Portions of the pipe that contain no water will eventually 
crystallize and burn or blister. If the blowoff line, 
according to Mr. Cole’s theory, had two outlets to it as 
in the circulating blowoff pipe connection, the pipe then 
has a continuous circulation of water in it. 

I am of the opinion that few engineers are confronted 
with overloaded boiler problems; that is the reason we 
have seen so little in this line of discussion. 

I had occasion several years ago to assist an engineer 
friend of mine out of trouble somewhat similar to this 
in some water-tube boilers. I found, after analyzing 
the question carefully from a standpoint of the size of 
his boiler, that the first and second rows of tubes in 
the bottom of his boiler, which were being replaced after 
a usage of from one day to three weeks, would show 
long cracks from 6 in. to a foot long, and severe blisters 
and bags. I arrived at the conclusion, from my informa- 
tion, that the circulation of water was so great or swift 
in these tubes that the water either went through them 
in gushes or they were partly filled with water and 
steam. After another unit was installed, based upon 
what the theoretical overload was, all of this tube trouble 
was eliminated. I presume that Mr. Thorn’s experience 
and theory of blowoff pipes will fully coincide with 
this theory and experience of mine. H. W. Rose. 


Safety First 

QUEER STUNTS are sometimes pulled off in the engine 
room, which result in needless expense, loss of time, and 
sometimes loss of life. They are often the result of 
ignorance, sometimes carelessness, or other causes. A- 
valve rod on a small Corliss engine broke recently and 
the engineer replaced it and attempted to start up. 
Some cause or other, probably the governor being below 
the safety stop, threw the safety cams on the knockoff 
levers in action; the hooks would not pick up the steam 
valves, so the engineer took a hammer and pounded the 
hooks until they would catch. The other engineer, com- 
ing on duty at that time, suspected things were not as 
they ought to be, so he told those in authority that a 
man from the builder’s factory ought to be sent for. He 
knew enough about the condition of the engine to know 
he could not get it O. K. 

The upshot of the matter was that a man was sent 
for and he went over the rods and reset the valves, then, 
everything being clear, started the engine slowly. He 
then attempted to block up the governor to adjust the 
cutoff before giving the engine full speed, whereupon it 
was seen that the hooks did not release, and would not 
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release even though the tail of the hook rode up on the 
thickest part of the knockoff cam. Looking closely, he 
found the hooks bent, and they had to be taken off and 
straightened. 

After the hooks were replaced, the engine was indi- 
‘ated and all was again serene. Now, suppose that en- 
gine had been started up and the throttle opened wide 
to bring it up to speed, and the engineer, thinking all 
was well, had gone into the boiler room to attend the 
fire. The engine would have gained speed, and the 
governor not controlling it, a runaway would have been 
the result. 

At another place an idler was placed on the gov- 
ernor belt, and connected to this idler was a rod up to 
the governor stop, the idea being that, should the belt 
break the idler in falling would turn the stop so the 
governor would drop low enough for the safety cams 
to get into action. This part was well enough; but 
suppose the pulley or mitre gear on the shaft driving 
the governor should become loose and fail to revolve 
the governor. The governor stop being held in place 
by the idler and the governor dropping down on the 
stop the engine would speed up above normal and unless 
checked the result would be a wrecked engine. 

An engineer. once removed the piston of an engine 
in order to examine the condition of the packing rings; 
but there were no tram marks on the rod to show how 
far it had been screwed into the crosshead, nor did he 
make any, and when he replaced the piston he serewed 
it in about where it was before—as near as he could 
remember. Had he put the engine on the dead center 
he could have measured his clearance even then, and 
turned the engine over to the other center, looked in 
the steam pot and seen his clearance at the end. He 
did not do this, but closed up the cylinder and gave the 
engine steam. The result was that the crank broke off; 
but the engine was not damaged otherwise, with the 
exception of the connecting rod being slightly bent. 

Tom JONES. 


Fuel Oil 


Ir 1s with extreme interest and much pleasure that 
I have read and noted the method of firing crude oil 
under steam boilers according to the theory of Charles 
W. Geiger in Power Plant Engineering, Oct. 15 issue. 
I was one of the first engineers in the south to use oil 
for fuel when the Spindle Top oil fields of Beaumont, 
Texas, were brought in. , 

An oil setting for boilers of the type shown in Figs. 
5, 6 and 8 of Mr. Geiger’s article, which will discount 
these settings by 25 per cent or more in the saving of 
fuel bill, is secured simply by taking out all of the 
brick, grate bars, bridge wall and dirt which he has 
piled in the combustion chamber and allowing all of 
the combustion space for the fuel which can be acquired. 
On each side of the boiler walls to halfway up the ash 
pit doors, run a wall of one brick thickness, the length 
of the original grate bars, fill in with brick the remainder 
of the ash pit doors, and brick up air-tight, clear across 
the boiler at the rear end of these two single brick walls. 
Run a single brick wall halfway between these walls 
and place upon the top of these three walls, pieces of 
2-in. pipe that will reach from one side of the boiler to 
the other. Fire brick are then placed on edge on these 
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pipes to form a checkerwork. This will allow the oil 
and air to mix thoroughly. The fire doors can be bricked 
up solid with the exception of a hole left for a burner 
to enter and to get a torch into the furnace to light the 
burner. The ash pit doors can be left on to assist in 
regulating the draft in connection with the stack dam- 
per. Boilers where crude oil is to be burned perma- 
nently are set about 3 ft. higher than for wood or coal 
as the increased combustion space underneath the boiler 
greatly increases the efficiency for fuel oil. The setting 
in Fig. 7 of the Scotch Marine boiler is also deficient in 
economy, as I have had to readjust settings of this type 
in the Galloway boilers, which are somewhat similar. 
I recommend taking out all of the brick in the fire box 
with the exception of a network in the extreme end 
placed like pigeon holes, but leave the ash pit door as it 
is, as it is needed to assist in regulating the draft. The 
brick work keeps the fire directly off the tubes which 
owing to the short length of the fire box have to be 
renewed about four times a year. 

In fire box boilers, best results are obtained by plac- 
ing a solid bridge wall in the front of the boiler, and 
having the burner in the lower portion of the rear of 
the fire box, throwing the fuel directly up against this 
fire wall takes this continuous direct heat off the crown 
sheet and tubes and lengthens the life of the tube by 
50 per cent. 

All fuel oils will work successfully at from 75 to 
100 lb. pressure on the burners and at about 125 to 150 
deg. F. in the storage tank, and after passing the pump 
and reheated in the heater on the way to the burner to 
from 175 to 225 deg. F. H. W. Rose. 


Routine Inspections 

Ir 1s a platitude to say that nothing ever happens 
without a cause, but in practice it is very often difficult 
to trace effects to their ultimate causes. Particularly is 
this frequently the case with power plant and machinery 
in general, because there are generally several contribu- 
tory reasons tending towards breakdown. It is the func- 
tion of good design to eliminate as many as possible of 
these weaknesses and to produce a mechanism which 
shall have within itself self-adjusting tendencies rather 
than those likely to produce rearrangement; but in so 
far as no human brain has yet devised means for cir- 
cumventing wear and tear, design cannot entirely 
obviate breakdowns. ; 

In the operation of plants, therefore, the efforts of 
engineers must always be directed towards the renewal 
of apparatus before its wear causes trouble rather than 
the replacement of parts which have given way and 
thereby may have caused disorganization of the running 
plant. This can best be done by a system of routine in- 
spections, whereby all parts liable to wear or even liable 
only to occasional movement and hence to sticking, are 
periodically examined and renewed or refitted before 
failure can take place. Unfortunately, routine work of 
this kind is always uninteresting and few engineers will 
appreciate its importance sufficiently to maintain such a 
routine in constant use without frequent encourage- 
ment, hence the necessity for a system requiring initials 
in a log-book for each examination. The importance of 
these routine inspections has been proved in practice in 
innumerable cases. 
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A Dashpot Kink 


AN ANNOYING mishap recently occurred in my en- 
gine room. Trouble was indicated by bad flapping of 
the belt from a Corliss engine to generator, with accom- 
panying fluctuation of the voltage. I traced the trouble 
to the head end dashpot and shut down, expecting to 
find the spring in the air valve broken. Upon taking 
the dashpot apart I found that the cap holding up the 
spring and valve had dropped to the bottom of a 11/-in. 
hole about 8 in. deep, connected at the bottom to a 
horizontal one of about the same size, this hole being 
provided to carry off the air discharged from the pot 
to the exhaust pipe trench. 
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DASHPOT SHOWING LOCATION OF SCREEN TO PREVENT 
FUTURE DELAYS 


It took about half an hour probing and fishing with 
various sized hooks and rods before I recovered the 
spring, valve and cap. A few minutes sufficed to re- 
assemble the pot and I made sure a similar trouble could 
not oceur by placing a piece of brass screen, cut to fit 
the hole, over the opening. I also, the next day, placed 
a similar piece of screen over the opening of the other 
dashpot, thus preventing a possible future delay. 

I have had several trivial things cause shut-downs 
before on this engine, a few minutes’ work generally 
making it all right again. The actual time required for 
replacement on this last occasion was trifling; it was the 


securing of the parts which caused the delay. The more 
experience I get with power plant machinery the more 
I am impressed with the value of little things. 

The accompanying drawing explains the cireum- 
stances and shows where I placed the screens, and may 
be a suggestion for somebody else to follow before a part 
works loose. Harry H. Yates. 


Repairing a Crowfoot 
SoME TIME ago my fireman broke a crowfoot, and not 
having any means at hand by which I might weld it, I 
proceeded with the repair job as follows: Having found 
a piece of iron rod of such size as to allow the cutting 
upon it of a %4-in. pipe thread, I split it and bent it as 
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ONE END OF ROD IRON SPL/T ANDO BENT OVER 70 FORM A CROMFOOTF 


FIG. 1. METHOD OF MAKING NEW CROWFOOT 
FIG. 2. MODE OF ATTACHING CROWFOOT 


shown in Fig. 1. I then cut a like, sap right-handed 
thread on the handle and with a %4-in. ammonia sleeve 
joined the two pieces. R. F. MuE.uer. 


Packing Removal Tool 
SHown herewith is a handy tool for the removal of 
the packing rings of vertical or horizontal pump pistons. 
This puller, which can easily be made by any engineer. 





A READILY MADE PACKING REMOVAL TOOL 


consists of member A made up into the form shown 
from a 3% by 12-in. steel rod and a handle, B, of metal 
or wood. 
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Striking head C of member A with a hammer will 
force the tool to enter the packing in such a way that, 
due to the sharp prongs, the packing will have to come 
with it upon removal. Otto DorTHEN. 


Kinks bers Power Plant 


WHEREVER small engines are used, there is need of 
a suitable rig for lapping in the new piston rings and as 
I had several motors to take care of, I devised this 
holder, Fig. 1, for making the work easier. It consists 
of a round disk of well seasoned hard wood, the under 
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quite easily made is that shown in the sketch—a broad, 
thin blade packing cutting tool. 


By the use of some pipe and fittings, a frame can 
be constructed easily for an overhead shelf with heavy 
galvanized screen wire used in place of boards, the 
screening being lashed to the pipe frame with wire as 
shown in Fig. 3. This makes a dustless shelf. The ends 
of each vertical leg of the pipe frame are split open 
and bent back to form feet by which the frame is secured 
to the ceiling. 

The ordinary spring clips of the type shown in Fig. 
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PACKING CUTTER 
FIG. 2 




















FOUR SIMPLE, BUT 


side of which is turned true. On this two strips of wood 
of slightly less thickness than the width of the rings 
are secured, as indicated at A. The outside diameter 
of these strips is such that the ring is held by snapping 
it on over them. A handle is put on and the lapper is 
used as shown at B. 

Figure 2 may seem almost too simple an idea to 
occupy space in these columns; but it is noticeable that 
many engineers do not think of these simple ideas and 
unless reminded of them, do not get the benefit of other 
fellows’ stunts. . There are always plenty of worn-out 
flat files to be had and one excellent tool that can be 


PRACTICAL KINKS 


4-A make excellent clips for the bulletin board. These 
are secured by a screw through one of the holes in the 
handle, as shown, and used on the board as illustrated 
in Fig. 4-B, C. W. 


Wat Sr. Journat states that the output of fuel oil 
by refineries of U. S. in August amounted to 685,702,461 
gal., compared with 638,185,469 gal. in July. Kerosene 
production continues to increase. Increase in lubricating 
oil output during August was 5,882,800 gal. over July 
output. 
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Indicator Card Criticism 


I AM SENDING a card taken from a 14 by 36-in. Corliss . 


engine. This is the first card taken after 10 yr. service. 
The engine was under full load, and is noted for quiet 


GLR.PRESS. 100 LBS. 








WHAT IS WRONG WITH THIS CARD? 


running. I would like to have some of the readers of 
Power Plant Engineering criticize it. G. B. 


What Causes the Knock? 


I PRESENT here diagrams from an 18 by 42-in. Allis 
Chalmers Corliss engine working against 80 lb. back 


cya. 18" x 24°" 
BLR. PRESS. 176* SRRING 100 
BACK PRESS. 809. RPL. 104 
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“vO. 4 


Cc yd. 18" x29" 
8L4R- PRESS (76% SPRING 100* 


BACK PRESS 80% RPI 102 











v0.2 
Fig. 1. OPERATING UNDER FAIRLY GOOD LOAD 
Fig. 2. SAME ENGINE UNDER LIGHTER LOAD 


pressure which is used for drying sugar beet pulp. The 
boiler pressure at the time these cards were taken was 
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176 lb. The engine runs fairly well, with a slight knock. 
The boiler pressure is supposed to be 200 lb., but the 
engine knocks so badly that I cut the pressure to 176 lb. 
What I want to know is, how much compression this 
engine should have under the conditions. The main bear- 
ing has burned out every 4 mo. for 6 yr. on account of 
the pound in the main bearing and the crankpin bearing. 
The engine runs better since I took charge of it one 
month ago, but there is still a little pound which I would 
like to get rid of. The diagrams were taken with a 
100-lb. spring, boiler pressure 176 lb., back pressure 80 
lb., r.p.m. 104, with a fairly good load. The steam 
valves have 14-in. lap with the dashpot down; port 
opening with wristplate on center, three-fourths the 
width of port; 1/16-in. lap wristplate on center, and 
3g-in. compression. There is a double eccentric 450-hp. 
engine on an 800-hp. frame. J. O. 


What Caused the Cake? 


I aM IN CHARGE of three Stirling boilers which are 
running pretty hard for 16 hr. out of 24. The other 
8 hr. one boiler is enough. One morning the fireman 
started to blow down the boiler that runs 24 hr. The 
blowoff was clogged and I shut the boiler down, and by 
blowing down through water back and pumping in water 
at the same time I gradually got the steam down to 
20 lb. at 4 p.m. The afternoon man did the same. The 
night man came on at 12 and emptied the boiler through 
the water back. He then took off the blind flange from 
the blowoff and rodded the pipe to the elbow at the 
bottom of the drum. The plate of the bottom drum was 
then taken off and the water syphoned out. As his 
attention was taken up with the other boilers, there was 
no more done with the dead one. I came on at 8 a. m. 
and immediately started to wash out the boiler. I sent 
a man into the drum to rod out the pipe to the elbow, 
when he discovered a cake over the blowoff. It was 
5g-in. thick and a couple of feet long. What was the 
cause of the cake? The boilers are blown down every 
watch and were not washed out in 12 weeks. 7 


Compressed Air and Refrigeration Problems 


I woutp like to hear from somebody who has tried 
to eject water from a hole with compressed air. I have 
tried it, but had no luck. I found that it would not 
lift water at all with 100-lb. air pressure. Steam worked 
fine. Please explain whether it can be done and how, and 
if it can’t be done, why not. I would also like to know 
why I can’t freeze back on our ammonia compressor. 
It has been in operation for 2% yr. and has never given 
any trouble, but it used to freeze back on the compressor 
when the ammonia circulated too fast; that is, got low 
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in the receiver. Now, however, it does not matter how 
low the receiver gets, our suction line at the machine 
shows no frost. Is this due to not using enough am- 
monia, or is it getting weak? I have charged only about 
100 lb. into the system in the 2144 yr., and the machine 
runs seven days a week about 7 hr. a day throughout 


the year. Any suggestions would be appreciated. 
E. 8S. R. 


Loading Capacity of Helical Spring 

KINDLY FURNISH me the necessary formula by means 
of which I may be able to caleulate the load capable of 
being supported by a helical spring such as employed in 
safety valves. Also give an example. W. E. T. 

A. The formula for the load supported by a steel 
spring of round section material is as follows: 

Fd d’® 

or 31,400 — 
h D° D 


P = 1,575,000 





where P = pressure 
F' total deflection under load P 
d= diameter of bar from which spring is made 
h = solid height of spring 
D = mean diameter of spring. 

For example we are taking a steel spring consisting 
of 8 coils of 34 in. around steel coiled to a mean dia- 
meter of 2 in. The solid height (no. of coils x diameter 
of metal) 3 in. total deflection 14 in. 

Substituting the given data in the above formula, 
we have 

0.25 & (0.375)° 
P = 1,575,000 x - 
3X (2)8 
0.25  0.007,416 








= 1,575,000 « 
3x8 
0.001,854 
= 1,575,000 x —=121 lb. approximately. 
24 
Where the spring is made of rectangular section steel, 
a different formula is used as follows: 
26,700 bt \/ t? + b? 
P — 





D 
where b= width of rectangular bar 
t = height of rectangular bar 
D = mean diameter of spring. 


Electrical Heating Problem 


IN THE ELECTRIC heating problem in the Nov. 1 num- 
ber, we will assume that it is desired to bring the tem- 
perature of the office up to 70 deg. F. within 45 min. 
after turning on the heaters, and to provide sufficient 
capacity for this purpose. A system designed merely 
to maintain the temperature noted would take an ab- 
normally long time to heat up the cold room and would 
prove unsatisfactory. We will also assume conduction 
losses of 5 per cent on account of the large window space, 
although this factor is often neglected entirely, and, 
further, that the air in the room is completely changed 
every 15 min. If artificial ventilation is employed or 
if the building is not tightly built, the air may be com- 
pletely changed oftener than every 15 min. If the doors 
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are not opened often, and if doors and windows are 
equipped with weather strips, change of air may occur 
only every half hour or every hour; however, the latter 
figures would probably not represent adequate ventila- 
tion, particularly if a large number of persons were 
working in the office. 

Let V =volume of air in room in cubic feet. v= 
rate of changing air in room in cubic feet per minute. 
7 = time in minutes allowed for heating cold room to 
70 deg. t==degrees rise in temperature of room air to 
reach 70 deg. 

The expenditure of 18 joules will raise the tempera- 
ture of 1 cu. ft. of air 1 deg. F. Therefore, 18V¢ joules 
will produce a temperature rise of ¢ degrees in V cu. ft. 
of still air. To obtain 18V¢ joules in 7 minutes, work 
must be done at the raté of 
18Vt + 607 or 0.3Vt + T joules per sec., or watts (1) 
not allowing for conduction or convection losses. Since 
the air is changing, it will be necessary to increase the 
above quantity to compensate for convection losses. To 
maintain a constant temperature elevation of ¢ deg. F. 
in air changing at the rate of v cu. ft ._per minute, energy 
must be furnished at the rate of 

18vt —- 60, or 0.3vt watts (2) 
For the first 7 minutes, therefore, work must be 
done at the rate of 
0.3Vi T+ 0.3vt or 0.3t[(V +T) +] watts (3) 
and afterward at the rate of 0.3vt watts, to maintain 
the required temperature. Correcting the above formula 
for 5 per cent conduction losses we have 
0.315t[(V +7) + v] watts 
and 0.31lvt watts, respectively. 
Problem: V = 74 by 32 by 16 ft. = 37,888 cu ft. 
v = 37,888 cu. ft. in 15 min., or 2522 eu. 
ft. per min. 
T = 45 min. 
t— 70 deg — 26 deg. — 43 deg. (on cold- 
est morning). 
Wattage for first 45 min. = 0.315 & 48 [(37,888—45) + 
2522] = 45,563 w. Wattage after first 45 min.—0.315 X 
2522 « 43 — 34,140 w., which would be required to 
maintain 70 deg. with 26 deg. outdoor temperature. With 
an average temperature of 48 deg. t becomes 70 — 48 = 
22, and therefore 0.315 * 2522 * 22 17,477 w. would 
maintain the required 70 deg. Other computations for 
various conditions can readily be made. 

The quantity v is rather difficult to determine unless 
artificial ventilation is employed, in which case it may 
be approximated if the capacity of the fan is known. 
There remains, however, the matter of additional ven- 
tilation through the opening of doors and on account 
of cracks and crevices in floors and walls and around 
windows, which in old buildings may be considerable. 

In the problem under consideration eight or nine 
5-kw. heaters will probably prove adequate. If these 
should be of the single heat type, several would ordi- 
narily be turned off after the room has been brought up 
to the required temperature. L. C. PETERMAN. 


(4) 
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Protecting Ship Hulls 
In THE Sept. 15 issue, page 808, is an article on paint- 
ing galvanized iron. I would be pleased to know from 
Mr. Meredith whether he considers red lead as good for 
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covering galvanized iron (after washing) as yellow ochre 
ground in linseed oil and thinned with varnish. 

I have in mind painting a galvanized iron hull on a 
boat. a 5: 

A. It would be better to prepare the galvanized iron 
in the way mentioned in the original article and then 
superimpose on that a coat of good anti-fouling com- 
position. 

In the first case, it is only the effects of rain-water 
that have to be combated, whereas, in the case of a 
boat, there is the chemical action of sea-water to con- 
quer. From my own experience, I should think that 
river water or sea water will in time eat through any 
preservative coating whatever into galvanized iron, as 
the best ship steel should always be used for boat work. 

On the other hand, if the galvanized iron were not to 
withstand sea water, I would suggest that a coat of red 
lead be painted on it in addition to the yellow ochre 
and linseed oil. Mark MEreEpITH. 


Why the Stop in Flow? 


I HAVE OBSERVED the article by a perplexed engi- 
neer in Power Plant Engineering of Nov. 15 issue, page 
1031, and after analyzing his problem, and assuming 
that the water line of 5100 ft. is installed according to 
the sketch, I am of the opinion that one serious mistake 
is that he appears to be taking the water from the 
reservoir at about the top of it, instead of within 1 or 
2 ft. of the bottom of it. 

I note air vents, according to his sketch, at different 
distances apart. These are unnecessary if the water 
always covers the outlet from the reservoir. By taking 
the water from the top of the reservoir, if the water is 
stirred up by winds and unsettled conditions, there is 
more or less air entering the pipe, and after this mix- 
ture fills the pipe it is much lighter than it should be; 
so much so as to hold it almost air bound. 

I am sure that his trouble, according to his sketch, 
lies in his improper pipe connections at the reservoir. 

H. W. Rose. 


Hap PERPLEXED ENGINEER made a more explicit ex- 
planation or given a diagram of the connection of his 
pipe line at the outlet of the reservoir and stated 
whence his water supply came, I might have had a bet- 
ter foundation upon which to solve the difficulty. 

Whether the water in his reservoir comes from springs 
or is furnished by pumps and other machinery in con- 
nection with wells to replenish its supply, Perplexed En- 
gineer did not state. 

I mention these points because I have ‘had consider- 
able experience with water supply systems and have 
observed some peculiar things happening in connection 
with such work and, in finding out the seat of trouble, 


have generally found it to be due to a sudden fall or de- . 


crease of water at the source of supply. The diagram 
shows that the elevation from the outlet at the mill to 
the water level of the reservoir is about 41 ft. and that 
the pipe line is taken out from the reservoir at or very 
near the water line or same level. The diagram convinces 
me that the intake of the pipe line acts as a sort of over- 
flow for the reservoir. If this is wrong, then he should 
have made his drawing show exactly how the outlet was 
designed. 

If this water is received from springs or natural re- 
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sources without the aid of pumping machinery, the cause 
of his trouble may be similar to what the writer has ex- 
perienced at times, due to a sudden recession of the water 
level in the reservoir, which leaves the outlet unsub- 
merged and naturally causes a stoppage of flow through 
the line. If the reservoir is roofed in and the trouble 
had been this, Perplexed Engineer may have overlooked 
this seat of the trouble and started to take his pipe line 
apart. During the time he was taking this line apart 
and reassembling it, the water level may have risen 
enough to start the flow again and continued long 
enough to re-uncover the outlet, when the flow would 
again stop. If the general water supply in his territory 
has been anything like in the writer’s, this could easily 
have happened, because there has been a severe shortage 
of water supply in some parts of the country this season 
and a very small stream would soon exhaust the supply 
so as to cause an intermittent flow of water. 

The writer has seen numerous cases where the sup- 
ply of reservoirs, especially of small capacity, was en- 
tirely exhausted during drouth periods when the demand 
for water was heavy. I have found the intakes com- 
pletely uncovered and the pumps drawing air instead 
of water. If this is of any aid in Perplexed Engineer’s 
ease in solving his difficulty, I would suggest as a rem- 
edy that he lower his intake to or near the bottom of 
his reservoir and use a suitable screen on the intake so 
as to prevent foreign matter from entering and obstruct- 
ing the flow of water through the line. Otherwise I can 
see no reason for the intermittent flow of water through 
the line as long as the intake was submerged and there 
was no ohstruetion in the line, as Perplexed Engineer 
stated. N. Ewrne. 


Water Rates of Engines 


WHAT MAY BE EXPECTED as the average water rates 
per horsepower hour of the following types of engines: 
Plain slow-speed noncondensing Corliss; four-valve; 
high-speed, noncondensing Corliss; high-speed, single 
valve noncondensing automatic; and plain throttling 
noncondensing slide valve? This is to apply to engines 
having ratings of from 150 to 200 hp. 

2. Which is preferable, say, for example, in a high- 
speed direct-connected alternating-current unit of from 
150 to 200 kv.a., a side crank engine or one of the center 
erank type? B. H. 

ANSWERS ; 

A PLAIN slow-speed Corliss engine running non- 
condensing requires about 25 to 27 lb. of water per 
horsepower hour, and 4-valve or high-speed Corliss non- 
condensing, 26 to 28 lb., a high-speed automatic single- 
valve noncondensing, 29 to 32 lb., and a plain slide- 
valve throttling engine running noncondensing, 46 to 
48 lb. These figures are based on engines rated at about 
200 hp. 

2. In a high speed direct-connected unit we would 
prefer a center crank engine for the reason that the load 
on the bearings would be distributed equally between 
the two bearings which would not be the case in a side 
erank engine. 

Of course, to a great extent, it is a matter of personal 
preference, as from a standpoint of efficiency, the side 
crank engine is no doubt equal to the center crank 
engine. 








POWER PLANT 


1134 ENGINEERING 


POWER PLANT 
ENGINEERING 


Trade-mark, Reg. U. 8. Pat. Office 
(Established over 23 years.) Formerly PRACTICAL ENGINEER 
PUBLISHED THE FIRST AND FIFTEENTH OF EACH MONTH 








By tHe TECHNICAL PUBLISHING CO. 
537 South Dearborn Street, Chicago 
New York Office, 150 Nassau St. 


Notify us at once of any change of address, giving the old 
and the new address, so that your paper may always reach you 


promptly. 


Copyright, 1919, by Technical Publishing Co. 


Entered as second class matter May 1, 1908, at the Post 
Office at Chicago, Illinois, under the act of March 3, 1879. 


Member, Associated Business Papers. 
Member, Audit Bureau of Circulations. 


Circulation of this issue 24,400. 


CONTENTS 
St. Paul Library Heating and Ventilating Plant. By 
[cs emommene, WlGtAted é< osu nse ss ssi00ee0ces ei 1093 
Improving the American Coal Situation. By L. W. 
Miovan-ocumidt, RUGS ALE 6. sic cc svn dene ceisin sed 1100 


Stress in Steam Pipes. By H. M. Brayton. Illustrated. .1102 
The Steam Engine Indicator Diagram—II. Illustrated..1104 
Edwin H. Perry. By Joshua O’Leary. Illustrated..... “.1107 


Careful Belt Computations. By W. F. Schaphorst...... 1108 
iuprmcauon: Sy John 1: Morgan. «2.3.0 6ccsceccseecsss 1109 
SOS ee TT COS LS oe 1111 
Why Unbalanced Current. By J. M. Burke............ 1113 


Alternating-Current Regulators—V. By V. E. John- 
ST RIBIEMIE 5 20 a cau cako eekneuncussencw ek eas > 
Electric Propelling Machinery of the U. S. S. Tennessee. 

By William H. Easton. Tlustrated.........00% 00080: 1118 
Fired at Fifty? By Frank Farrington................. 1120 
Industrial Health Hazards. By Dr. Charles A. Lauffer. .1121 
Dangers of the Oil Room. By S. D. Rickard. Illus- 

oe RR ee ae Pree ee ere hry yer rs 1123 
Letters Direct from the Plant: Protection of Blowoff 

Pipes. Marking Pipe Lines. That National License 

Law. Counter on Ice Chute. Depreciation of Steam 

Plant. Ice Plant Explosion; Blowoff Pipes. Safety 

First. Fuel Oil. Routine Inspections. Illustrated. .1125 
Successful Kinks from the Power Plant: A Dashpot 

Kink. Repairing a Crowfoot. Packing Removal 

Tool. Kinks for the Power Plant. Illustrated....1129 
Questions and Answers: Indicator Card Criticism. What 

Causes the Knock? What Caused the Cake? Com- 

pressed Air and Refrigerator Problems. Loading 

Capacity of Helical Spring. Electrical Heating Prob- 

lem. Protecting Ship Hulls. Why the Stop in 

Flow? Water Rates of Engines. Allowable Turbine 


Bearing Temperature. IIlustrated.................. 1131 
Editorial: What Becomes of Capital?............0s00: 1134 
Interesting Test of Fire Brick Cement. Illustrated..... 1136 
Dead Gas Pockets. IIlustrated............sesesceeecees 1136 
Hints for Crane Operators. By Ray Cochran.......... 1137 
Boiler Repairs by Oxy-Acetylene Welding......... ney | 
The Effect of Vibration in Structures ..........cesse0e 1139 
IMO oe eee eek ee ae oda mm minuee .1239 
SENOS. 6 5c5 shea hes bee ekGd Sheed esd SOae eR Rah eee 1140 


December 15, 1919 


What Becomes of Capital? 


Because of the present attitude of some workers 
toward the ‘‘capitalist’’ who is by them alleged to give 
nothing in return for what he receives, it is worth while 
to think for a little of what makes a man a ‘‘capitalist’’ 
and what becomes of his capital. 

If a man works only with his hands and owns nothing 
that in any way aids in his work, he may be classed as 
purely ‘‘labor.’’ If, however, he owns a shovel, a pick, 
a saw, a wrench, which he uses in his work, he thereby 
becomes a ‘‘capitalist’’ to the extent that he gets more 
return for his work than he would if he did not own 
and use his tools. His wages become in part a return 
for his labor, and in part rent for his capital. He may 
go on acquiring capital in the form of tools or machinery 
or money and his income may depend to any degree in 
part on the return for labor and in part on the return 
from his capital, the capital being used by him, or rented 
out to others, in which case the return is known as inter- 
est or dividends. If he uses the capital himself, the 
return is called profits. 

Now what does he do with his income? He may 
dispose of it in three ways: To buy things which he or 
his family will consume or use, such as food, fuel, cloth- 
ing, a house and luxuries; second, he may hoard it in 
the form of money; third, he may invest it—in his own 
business for tools, machinery, buildings, raw material— 
or in some other industry, in which case he gets bonds 
or stocks to show how much he has invested and what 
return he is to receive. If he buys for consumption, or 
invests in business, he becomes an employer of labor, for 
statistics show that in either case 80 per cent of what 
he spends or invests will go to the worker. He is, there- 
fore, contributing to the welfare of the community in 
either case. Only in case he hoards money is he de- 
priving his fellows of all benefit from the income that 
he has received. 

Evidently a man who works and also has investments 
in tools, machinery, buildings or raw material used by 
industry is a combination of laborer and capitalist. 
Only when he ceases to do any labor which contributes 
to the world’s welfare does he become a pure capitalist; 
and it is evident that such men are very few in number. 

To avoid becoming in any degree a capitalist, a man 
must avoid all investments. He must use up in his liv- 
ing all his income or must hoard his savings and deprive 
industry of their use, at the same time losing all return 
for himself on the savings. Such men, also, are very 
rare. Practically all who are classified as capitalists 
are laborers, and those who call themselves laborers are 
capitalists to some degree. 

Is the capitalist part of a man to be condemned as 
an evil to society? 

Census figures show that there has been a steady in- 
crease in the amount of capital invested per worker in 
industry; and that with this has come an increase to 
the worker in the return for his labor. Evidently, a 
man with a shovel and wheelbarrow can move more coal 
in a day than one working with his bare hands only. 
Carrying this on, the greater investment he has to help 
him in the way of cranes, conveyers, cars, ete., the 
more he can do and the better pay he can earn. But 
how shall this capital which is to be invested, be secured ? 
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If a man hoards his savings and can safeguard them 
from theft, evidently he will always have them to spend 
when he wishes. If he puts them into industry, either 
for his own or somebody else to use, he may not be 
able to get them back instantly when wanted, and if he, 
or the man to whom he has loaned his savings, is unsuc- 
cessful, he may lose part or all of this capital. There 
must be some return adequate to get him to take these 
risks, 

Some industries will carry little risk, some more. 
Evidently those which have the greater risk of loss must 
pay more for their capital, so that a fixed rate of return 
for the use of capital cannot be set. As a rule, also, the 
rate of wages is higher in those industries where the risk 
of loss is greater, so that it is an object to workers that 
investments be made in such industries, so that the work- 
ers may have the opportunity for better wages. 

Now, if all return on capital is to be done away with, 
as advocated by some radicals of the Russian school, 
there will be no object for any man to invest his sav- 
ings. In fact, he would be a fool to do it. He would, 
perhaps, save something from his wages until it became 
a bother to care for it or he feared that it would be 
stolen. Then he would either spend all he could earn, 
or work only enough to supply his needs. In one case, 
he becomes a spendthrift; in the other, a loafer. 

Normally a man wants to lay by so that he may pro- 
vide for his old age or for some desired gratification. 
It is reasonable and right that the return for his labor 
should enable him to do this, provided he is willing to 
return to society in productive work value for the wages 
that he receives. Society has not, however, a limitless 
store of money from which it can pay him wages, regard- 
less of what he produces, and only as he does productive 
work has he any claim for wages. If, in his work, he 
uses his own or others’ invested capital, thus increasing 
his production and his wages, it is fair that part of the 
value of this increased production should go to pay for 
the use of the capital. Any man can share in the returns 
on capital by saving and investing. The amount that 
he can save and invest will depend on the value of his 
work to society, and what he receives for that work. 
Few will argue that the worth of the work of a skilled 
engineer is no more than that of a man who breaks 
stones for a highway; or that the value of the work of 
the President of the United States is no greater than 
that of a time clerk in a factory. If a man is getting 
more wages than he earns—is receiving more than the 
value of what he produces—evidently his labor is over- 
paid, be he President or shoveler, and he is a burden 
on the world of industry. Such savings as he may ac- 
cumulate are not fairly gained, and society might be 
justified in reclaiming the part that he has not earned, 
either by appropriation or by taxation. 

But, even if he keeps these savings, what becomes of 
them? He will not be likely to hoard them; and if he in- 
vests them, they return to industry to help increase pro- 
duction and the wages received by workers. As already 
stated, 80 per cent of this increase goes, on the average, 
to workers, and 20 per cent to capital. Hence, the 
worker benefits 4 to 1 from these invested savings, as 
compared with the owner; and of the 20 per cent that 
.goes'to the so-called capitalists, only a small part is used 

y them for-their living. What they do spend again 


goes out for the products of labor, of which the workers 
get 80 per cent; the balance is again returned to society 
as investment to create greater opportunity for employ- 
ment in industry. 

If all return to capital were abolished, the workers 
would get only the 20 per cent of the value which now 
goes to capital; the incentive to save and invest would 
be gone, and progress in industry would be blocked. 
For it is only by improvements in machinery and by in- 
creasing equipment that larger fields are opened for 
workers. The greater the part of the return from in- 
dustry that is saved and invested, the more rapid will 
be the progress in industry, and the greater the returns 
to workers. 

There is no royal road of ease to a competence and 
a comfortable old age. Wealth is produced only by 
labor. Savings, which invested become capital, are the 
result only of thrift. The remedy for industrial ills 
lies not in as short hours as possible, as little work as 
possible and a high rate of spending; but in a reason- 
able day of work, effort to produce as much as possible 
and to receive a right return for it, and saving and 
investing so as to accumulate capital as fast as possible. 


The U. S. in 1920 


ITHIN a few weeks, we shall enter a new year. 

What fortune has the coming year—1920—for the 

United States? What position shall we hold among 
the nations of the world; what will be our prestige as a 
people before 1920 draws to a close? 

During most of 1919, we have been marking time, 
instead of marching. We have been trying to solve 
some of the more pressing problems growing out of 
the recent war. We have been talking a great deal 
about ‘‘reconstruction’’ and doing comparatively little 
reconstructing, either at home or abroad. Yet, under 
the surface of all our talking, it is possible that the 
germ of real action may have been gathering vitality and 
that presently we shall bring into full play our old 
traditions of activity and achievement and take the place 
that is rightfully ours among the world’s nations. 

At least one may hope that, while 1920 is still young, 
the United States will have fully acknowledged the will 
of the vast majority of its citizens and have assumed 
officially and gladly all possible responsibility for con- 
ditions which we as a nation helped to create and which 
we as a nation must help to mold into forms consistent 
with our war-time ideals and our national traditions. 
This is a wish for the new year which every true Amer- 
ican should express heartily and which every one of 
us should work with untiring zest to make effective — 
The Valve World. 


VirTUALLY all the diseases affecting human beings 
reach the United States. Only one-half of those affect- 
ing animals prevail among us. While few human dis- 
eases are absolutely rooted out, several animal diseases 
have been completely overcome in this country and others 
are in a fair way toward eradication. The size and 
strength of men and women are about the same; but 
our cattle are steadily becoming larger, our horses 
stronger, our chickens handsomer and more productive 
of eggs. And'the advance is not due to natural evolution 
but to artificial aids to nature——The Nation’s Business. 
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Interesting Test of Fire Brick Cement 


OR the purpose of demonstrating the air-set feature 

of a high temperature cement, the manufacturer 

has laid up a 9-in. section of wall containing 70 
standard fire brick as shown in the illustration. In lay- 
ing up the wall the bricks were first dipped in water 
and then the ends and one side were dipped in a batter 
of special cement. Bricks were squeezed together and 
tamped to insure a close fit and a strong, thin joint 
secured. 

A reasonable time was allowed for the sample wall 
to set at atmospheric temperature, no heat being used 
to effect the bond. Holes were then drilled through the 





PART OF FIRE BRICK WALL UNDER TEST 


wall between the third and fourth courses from the 
top and bolts run through. To these bolts chain tackle 
for hoisting the wall section was attached. 

The mechanical strength of the air-set joint has 
been conclusively demonstrated by shipping the wall 
section hundreds of miles by motor truck for exhibition 
purposes at conventions where it has been suspended for 
inspection and it still remains intact. 

Walls and arches of furnaces or boiler settings are 
often subject to similar, though less severe, mechanical 
strain on account of vibration due to adjacent machin- 
ery, or other conditions which tend to open the joint; 
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resulting in cracks, a broken arch or bulging wall and 
the ultimate collapse of-the furnace structure. Thus 
the need of a shock-proof as well as heat-proof joint 
ean be fully realized. 

While this test illustrated the fact that a bond is 
secured at normal atmospheric temperature through the 
entire thickness of both courses, the action of heat will 
merely strengthen the bond, which will retain its 
strength up to the fusing point of the brick itself. 

The weight of the section shown is approximately 
525 lb., of which 25 lb. represents the quantity of 
cement used. 


Dead Gas Pockets 


N CONNECTION with their research and develop- 

ment work, the engineers of a mechanical soot 

cleaner manufacturer have brought to light some 
valuable and interesting information regarding the pro- 
tection of soot cleaner elements by means of so-called 
‘dead gas pockets.’’ 

Inasmuch as the temperature of combustion in a 
boiler furnace frequently reaches 2500 deg. F., it is evi- 





FIG. 1. LOCATION OF DEFLECTING BAFFLE TILE 
dent that soot cleaner elements cannot be placed within 
the immediate zone of this high temperature. Protec- 
tion of some kind against both convection and radiation 
is necessary, especially in steep tube boilers which re- 
quire cleaner elements at the bottom and top of the first 
pass, where the temperature is usually high, whereas in 
the second and third pass it drops to a degree that does 
not influence the strength or properties of wrought iron 
or steel. 

As applied to horizontal water tube boilers the tem- 
perature problem is seldom serious because it is the usual 
practice to place the soot cleaner elements at the top of 
the tube bank where the temperature seldom if ever 
reaches 1000 deg. F.—a temperature that does not affect 
cast iron sheaths. 

To protect fully the soot cleaner elements in steep 
tube boilers a deflecting baffle tile, or row of fire brick 
forming a pocket in which the element is operated is 
placed at the bottom of the first pass as shown in Fig. 
1. This pocket eliminates the direct scrubbing action of 
the hot gases. Space is allowed at the bottom of this 
baffle through which soot and ash will drop during t} 
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cleaning process. The cast-iron sheathing used for fur- 
ther covering and protecting this element is clearly 
illustrated in Fig. 2. 

At the top of the first pass is another dead gas pocket 
in which is located the second soot cleaner element. This 
element, also, is further protected by means of the special 
cast-iron sheathing shown in Fig. 3. This second ele- 
ment rests upon the circulating tubes close to the front 
drum. Contact with the comparatively cool tubes assists 
greatly in maintaining the element at a safe tempera- 
ture. 





~ 


FIG. 2. CAST IRON SHEATHING FOR PROTECTING LOWER 
ELEMENT 


By arching the baffle tile over the circulating tubes as 
shown, the hot gases, in their natural flow, do not come 
into direct contact with the element. The elements in 
both instances are placed in strategic and commanding 
positions, making it possible to clean easily what has 
heretofore been the most difficult and the most impor- 
tant portion of the boiler—the first pass. It is well 
known that in the steep tube type of boiler, most of the 
steam is generated in this pass, hence the importance of 
keeping the first pass well cleaned. 





FIG. 3. LOCATION OF SOOT CLEANER AT TOP OF FIRST PASS 


In boilers of this type where the tubes are arranged 
in squares, perpendicular nozzles are used as shown in 
Figs. 2 and 4; that is, the nozzle makes a right angle 
with the axis of the element, hence the jet is directed 
between the tubes. With a nozzle blowing into every 
space, rotation of each element in Figs. 1 and 3 through 
approximately 90 deg. thoroughly cleans the entire bank 
of tubes. 

‘Experience has proved that burned furnace gases are 
oxidizing, hence there is little if any hazard in ex- 
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posing bare elements to the low temperature gases. The 
high temperature problem is, as a rule, of greater im- 
portance than the corrosion problem; but this has been 





FIG. 4. SHOWING CAST IRON PROTECTING SHEATH AND 
NOZZLES 


effectively solved by these investigators by means of com- 
bined dead gas pocket protection, cast-iron sheaths, and 
contact with the comparatively cool boiler tubes. 


Hints for Crane Operators 


By Ray CocHran 


N practically all but the very smallest plants, elec- 

tric cranes are now an integral part of the equip- 

ment installed; but despite this, little is seen in trade 
and technical publications regarding this important 
piece of apparatus. It appears therefore. desirable to 
give at least a few hints relative to safe and proper 
operation of such cranes. I believe the following rules 
good for the crane man to follow: 

See that all plate or clamp hooks are securely fast- 
ened and that there are no twisted links in the chain. 

Never lift any object on the signal of two men. This 
may impel you to try to please both and still please 
neither. 

Never carry a man on the hooks. 

Always see you are as hook short as possible. 

Do not attempt to make a lift when in doubt about 
signals. ; 

Do not throw out your limit switch. ; 

Go over the plate hook chains and clamp hooks at 
least three times each week and make sure they are in 
good condition. 

Keep the compensators on your motors clean. 

Go over the main cable once a month and note its 
condition. I have found it a good rule to measure off 
about a foot along the center of the cable and count 
the broken strands. If more than 20 are discovered, it 
is a good idea to replace the cable. 


U. S. Crvi, Service CoMMIssION announces examina- 
tions for civil engineer and mechanical and electrical 
engineer. Vacancies in the Philippine Service, at sal- 
aries ranging from $2500 to $3000, and in positions 
requiring similar qualifications, will be filled from 
these examinations. Competitors will be rated on gen- 
eral and technical education, and preliminary or appren- 
ticeship training, responsible experience and fitness, and 
must have reached their twenty-fifth but not their for- 
tieth birthday on the date of making oath to the appli- 
cation, and must be physically qualified for performing 
the duties required in these positions. Apply for Form 
B. I. A. 2, stating the title of the examination desired, 
to the Civil Service Commission, Washington, D. C. 


AccorDING to a statement made by Peter C. Hewitt, 
of New York, talks with Europe by wireless telephone 
will be an ordinary event for American business men 
within 3 yr. 
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Boiler Repairs by Oxy-Acetylene 
Welding 


By Mark MerepitH 


ITHIN recent years the practice of making good 
certain defects in steam boilers by means of oxy- 
acetylene welding has become very general, and 

repairs of a most varied nature are nowadays carried 
out in this way. 

The varied forms of repair include the welding of 
fractures and grooves, reinforcing the landing edges of 
leaky riveted seams, which have become reduced as a 
result of repeated chippings and calking, thickening 
plates which have become reduced in thickness over 
small areas by corrosion, cutting out defective pieces of 
plate and welding in new pieces, ete. Now, while there 
ean be no objection to the carrying out of certain re- 
pairs by oxy-acetylene welding process, it is a fact that 
there is a tendency to apply the process in many cases 
where it is quite unsuitable for the purpose. 

Where parts are in compression, the pressure tends 
to close the surfaces together, so that even if the joint 
is not perfect, there is not the same risk of failure occur- 
ring. On the other hand, when the parts are in tension 
the pressure is constantly tending to open up the jointed 
surfaces and the slightest imperfection is therefore inad- 
missible. 

In Lancashire and Cornish boilers the shell is in ten- 
sion, while the furnace and flue tubes are in compres- 
sion. Hence with such boilers it is, generally speaking, 
only defects which occur in the cylindrical tubes which 
ought to be made good by oxy-acetylene welding. Never- 
theless it is a fact that defects in the shell are frequently 
‘‘made up’’ in this way, particularly where second- 
hand boilers are concerned. Indeed the oxy-acetylene 
welding process has proved of great service to dealers 
in second-hand boilers, inasmuch as it not only enables 
them to get defects made good, but it furnishes a means 
for concealing defects, so that an intending purchaser 
is prevented from finding out that the boiler is in any 
way defective. For instance, a dealer in second-hand 
boilers purchases a boiler which has been on damp seat- 
ings for a number of years, and which has, in conse- 
quence, become more or less severely corroded along the 
surfaces of contact with the seating blocks. 

Owing to the defective state of the shell, he is able 
to purchase the boiler at a comparatively low figure. 
If he is unscrupulous he will then have the corroded 
portions made up to the original thickness by oxy- 
acetylene welding, and if the work is neatly carried out, 
the fact that the boiler has been seriously corroded at 
the seatings may never be discovered. The broker may 
thus obtain a high price for a boiler which is quite un- 
suited for any really useful pressure. If, of course, the 
intending purchaser takes the precaution of having the 
boiler examined by a reliable insurance company before 
purchasing he is not likely to. be ‘‘taken in’’ in the 
manner referred to, because an experienced inspector 
will generally find out the defective parts that have 
been made-up by acetylene welding, whereas an ordi- 
nary engineer not trained in the work of boiler inspec- 
tion would fail to do so. 

In addition to having corroded shell plates thickened 
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up, the unscrupulous dealers in second-hand boilers have 
been known to remove patches and replace these by new 
plates, carefully welded in by the oxy-acetylene process, 
It is well known that a boiler with any patches on 
whatever is unlikely to sell for a good price, hence the 
reason why an unscrupulous dealer will resort to the 
practice referred to, obviously a risky one, particularly 
where external shell plates are concerned. 

As a general rule, the cutting out of defective por- 
tions of plate and substitution by welding in new pieces 
is inadmissible except in places where the plates are 
well stayed, as, for example, in the fire boxes of boilers 
of the locomotive type, and in the combustion chambers 
of marine boilers. In such cases the stays belonging 
to the defective plate will, of course, have to be removed 
with the plate and new stays afterwards fitted. 

The oxy-acetylene flame may be used with advantage 
for cutting out defective portions of plate, as it effects 
the work rapidly and satisfactorily. The intense heat 
of the flame does not appear to leave any injurious effect 
upon the plate material beyond rendering the metal just 
at the edges somewhat hard. By taking off a thin chip- 
ping all round the hardened metal may all be removed. 

The repair of fractures by the oxy-acetylene welding 
process requires considerable care, as otherwise the 
atomic forces of expansion and contraction will be 
brought into play with serious effect, giving rise to 
further fractures or extension of the fracture being re- 
quired. It is important that a fairly large area of plate 
in the vicinity of the fracture be heated before the 
actual work of repair is commenced, the intensity of the 
heating being gradually tapered off toward the more 
remote portions of the plate. In the case of a fracture 
in a stayed portion of plate, as in a locomotive firebox 
or the combustion chamber of a marine boiler, the stays 
in the vicinity of the fracture will have to be removed 
before commencing the welding, so as to provide the 
required elasticity for taking up the movements of ex- 
pansion and contraction which occur during the heating 
up the cooling down of the metal. 


Experience seems to show that where old furnaces 
and flue tubes are concerned, attempts to repair frac- 
tures by the oxy-acetylene process often proved more 
or less unsatisfactory, since there is a tendency for fur- 
ther fracture to break out about the repaired portion 
in a short time after the boiler has been put to work. 
Hence, where extensive fractures in old furnaces are 
concerned, the advisability of making good the defect 
by oxy-acetylene welding is open to question. 

Whether or not repairs effected by the oxy-acetylene 
welding process will prove satisfactory in different cases 
will always depend to a large extent on the men who 
carry out the work. These men, in addition to being 
boilermakers, should be specially trained in the work. 
To allow inexperienced men to carry out work is court- 
ing disaster. 

When repairs have been extended, the boiler should 
be tested hydraulically to a pressure of not less than 
11% times the stipulated working pressure. This will 
serve to show in a large measure whether or not the 
work has been satisfactorily performed. An experi- 
enced man will also be able to form a good idea as * 
the efficiency of the work by hammer-testing the p~’ 
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The Effect of Vibration in Structures 


OUR years ago, the Aberthaw Construction Co. 
started an investigation on the vibration of build- 
ings, particularly manufacturing buildings. The 
study was intended to cover not only the causes of vibra- 
tion, but also the effects on the structure, on the ma- 
chinery installed, on the health and well being of the 
workers, and on the quantity and quality of production. 

A preliminary report was published in the fall of 
1916; but our entry into the war, and the many new 
problems which that brought, put a summary stop to 
the work. It is now being taken up again with the idea 
of following it through to a point where a complete 
report can be published. The Aberthaw Construction 
Co. will therefore be glad to have engineers, manufac- 
turers, and others having knowledge of the subject, or 
having had specific experiences which would throw light 
on any of its phases, communicate with the company at 
27 School St., Boston. 

The previous work on this problem showed a wide 
diversity of opinion on some of its angles. It also devel- 
oped that there is very little quantitative information 
extant which can be relied upon as giving authoritative 
data. It is particularly desired, therefore, that infor- 
mation of this character, however limited in its applica- 
tion, may be made available for the study. 


Book Reviews 


MILLWRIGHTING, by James F. Hobart; second edition, 
revised and enlarged; 438 pages, cloth; New York; 
price, $4. 

The art of millwrighting is distinctively a part of the 
power plant engineer’s work. This is especially the case 
in the small and medium size plants, where the.engineer 
may, in addition to running the plant, be required to 
care for much additional machinery and equipment in 
other parts of the building or factory than the engine 
room. When any new machinery is to be installed, the 
engineer is likely to be the man called upon to do it, 
or at least supervise the installation. Many of the 
ordinary millwrighting operations, such as lining up 
engines or mill shafting, re-babbiting bearings, come 
under the engineer’s supervision at least. 

These, and most, if not all of the other kinds of mill- 
wrighting work incidental to the erection and mainte- 
nance of industrial buildings and machinery have been 
described in this book by Mr. Hobart. The chief point of 
difference from the first edition is in the addition of a 
chapter of 48 pages on the installation of electric motors. 
Among the other 20 chapters the following may be men- 
tioned: Factory Location; Laying out. the Buildings; 
Erecting Building and Machinery Foundations; Erecting 
the Building; Roof Timbering and Trusses; Laying out 
Shafting; Putting Pulleys in Place; Belts and Belting; 
Babbiting, Scraping and Lubricating; Steam and Water 
Piping; Erecting Steam Engines; and Steam Boiler 
Setting. 


In THE CHEMISTRY DEPARTMENT of the Engineering 
Experiment Station of the University of Illinois, a thor- 
ough investigation has been made of the nature of the 
four sulphur compounds in coal, the quantity of each 
form present, and the change which characteristic forms 
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undergo when the coal is allowed to stand or is sub- 
jected to coking. 

The following methods were developed for the quanti- 
tative analysis of each form of sulphur: 

(1) The sulphate sulphur was determined by extrac- 
tion of the coal with dilute hydrochloric acid. 

(2) The pyritic sulphur was determined by extrac- 
tion of the coal with dilute nitric acid; it having been 
found that nitric acid of a certain dilution has a 
selective action on sulphur combined as iron pyrites. 

(3) The resinic sulphur was determined by extrac- 
tion of the coal with phenol. 

(4) The humus sulphur was determined either by 
a direct method or by the difference between the sum 
of the other three forms and the total sulphur in the 
coal. 

The devising of such methods of analysis has been 
much sought after in recent years by coal and coke 
investigators, but without satisfactory results up to the 
presnt time. The methods here proposed have been put 
to extended tests with exceedingly satisfactory results. 

These investigations which were made by A. R. 
Powell with Professor S. W. Parr are published in 
Bulletin 111 of the Engineering Experiment Station. 

Copies of Bulletin 111 may be had without charge 
by addressing the Engineering Experiment Station, 
Urbana, Ill. 


News Notes 


AT A MEETING of the Board of Directors of the 
Society for Electrical Development held at the Society’s 
offices, in the Engineering Societies Building, New York 
City, on Nov. 11. W. W. Freeman was unanimously 
elected president of the organization succeeding Henry 
L. Doherty who has held that office since the founding 
of the Society nearly 6 yr. ago. 

As president of the Union Gas & Electric Co. of 
Cincinnati, Mr. Freeman is well known to all branches 
of the electrical industry. 

Being vice-chairman of the Public Policy Committee 
of the National Electrical Light Association, of which 
committee Mr. Freeman was chairman for a number of 
years, the new president brings to the Society a broad 
experience in dealing with matters pertaining to the 
relations between the great electricity consuming public 
and the people who produce and market the energy and 
the devices through which it is used. 

Under the guidance of Mr. Doherty, its past presi- 
dent, the Society has done a big work in getting the 
various branches of the electrical industry together and 
advancing their united interests. 

In addition to the election of Mr. Freeman as presi- 
dent, two new vice-presidents were also unanimously 
elected. Fred Bissell, of the F. Bissell Co., of Toledo, is 
widely known as a progressive member of the electrical 
jobbers’ fraternity. James R. Strong of the Tucker 
Electrical Construction Co., of New York, stands high 
in the estimation of electrical contractors and dealers. 

Charles L. Edgar, president of the Edison Electric 
Illuminating Co., of Boston, was appointed a director 
representing central station interests in place of E. N. 
Sanderson, resigned. 

Arthur J. Binz, of Houston, Texas, newly elected 
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Jupiter of the Jovian Order, was appointed to the Board 
in place of L. O. Ripley. 

J. E. Montague was elected chairman of the new 
Executive Committee, the other members being: “W. 
W. Freeman, L. P. Sawyer, W. D. Steele, E. W. Rocka- 
fellow, J. R. Strong, Fred B. Adam and J. Robert 
Crouse. 


THE NUMBER of graduate students registered in the 
College of Engineering of the University of Illinois on 
Nov. 1, 1919, is as follows: Architecture, 127; architec- 
tural engineering, 147; ceramic engineering, 47; civil 


engineering, 326; electrical engineering, 445; general. 


engineering physics, 2; mechanical engineering, 515; 
mining engineering, 58; municipal and sanitary engi- 
neering, 11; railway engineering, 36—total, 1714. 


U. S. Crvi, Service CoMMISSION announces an exam- 
ination, Dee. 23, for mechanical engineer, qualified in 
internal-combustion engine work. Vacancies in the Bu- 
reau of Standards, Department of Commerce, at $3000 
to $3600 and in positions requiring similar qualifications, 
at these or higher or lower salaries, will be filled from 
this examination. Both men and women, if qualified, 
may enter this examination, but appointing officers have 
the legal right to specify the sex desired in requesting 
certification of eligibles. For the existing vacancies 
male eligibles are desired. The duties of appointees 
will be to initiate and direct experimental research work 
in connection with development of gasoline engines, par- 
ticularly high-speed aviation engines, with special refer- 
ence to problems of carburetion and utilization of heavy 
fuels, indicator measurements, and radiator and cool- 
ing systems. Competitors will be rated on elementary 
engineering education, post-graduate work and general 
engineering experience, and publications or thesis on 
some phase of internal-combustion engine performance. 
Applicants must have graduated in mechanical engineer- 
ing from a-college or university of recognized standing. 
In addition, they must have had at least 10 yr. experi- 
ence, subsequent to graduation, in actual practice of 
the profession of mechanical engineering or in teaching 
mechanical engineering in a college or university of rec- 
ognized standing. At least 3 yr. of the required experi- 
ence must have been in such a capacity as to demonstrate 
ability to meet and direct men. Ability to conduct inde- 
pendent research work must be proven by publications 
cited or thesis filed with the application. Apply for 
Form 2118, stating the title of the examination desired, 
to the Civil Service Commission, Washington, D. C. 


Trade News 


E. B. Bapger & Sons Co. of Boston, Mass., announces 
the opening of a Chicago office at 616 So. Michigan Av. 


C. W. Cross has been appointed by the Chicago 
Pneumatic Tool Co. as Manager of Western Railroad 
Sales, with headquarters at Fisher Building, Chicago. 


THe Fires Eneineerine Co., Inc., 75 Westminster 
St., Providence, R. I., has issued a new bulletin describ- 
ing the Files hand stoker and showing the new coking 
plate and sectional dump grate recently adapted. 


F. W. SinraM, president of the American Gear Manu- 
facturers’ Association, was elected president of The Van 
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Dorn & Dutton Co., Cleveland, Ohio, at the last meeting 
of the board of directors. Mr. Sinram has been general 
manager of the company for several years. 

‘Franklin Schneider was elected vice president at the 
same meeting. Mr. Schneider is not only well known 
among the gear manufacturers and users of the country, 
but also is president of The Van Dorn Electric Tool Co. 


GrorGE M. Britt announces that following an inter- 
ruption of his consulting practice in Chicago, including 
two years of war work, he has resumed his practice in 
New York, occupying as temporary office room 2607, 
Singer Building; after May 1, 1920, Guaranty Fifth 
Avenue Building. He will continue to specialize in the 
engineering of industrial plants and processes, improve- 
ments in operation and financial investigations. 


Cuicaco PNEumatTic Toot Co. reports orders booked 
during the month of October in excess of any previous 
month since the armistice. The same is true of its 
English and German subsidiaries. 

While the German subsidiary was seized by German 
government and has been run under ‘‘compulsory ad- 
ministration’’ since the United States participation in 
the war, compulsory administration has now been abol- 
ished and management is being transferred back to the 
Chicago Pneumatic Tool Co. through the Courts of Com- 
merce, according to cable reports just received from the 
company’s representative now returning from Berlin. 
Reports show that the German company was well man- 
aged during the war and is now operating on a satis- 
factory basis. Arrangements have been made to increase 
production. 

The Chicago office of the company announces the 
appointment of Nelson B. Gatch as district manager 
of sales, succeeding L. C. Sprague, with headquarters at 
52 Vanderbilt Ave., New York City. 


BuLueTIN 1532-A describing in detail their line of 
Diesel type oil engines has been issued by the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


E. B. Bapgzr & Sons Co., 63-75 Pitt Street, Boston, 
Mass., has recently issued a new catalog describing the 
firm’s line of expansion joint. 


THe FranKuIn Mre. Co., Franklin; Pa., has just 
issued a catalog on heat insulations which contains brief 
and uncolored descriptions of packing and shipping 
data; engineering information; complete tables and 
data, concise instructions for their use, and concrete 
examples. 


‘‘A Yarp of Installations,’’ the latest folder of the 
American Steam Conveyor Corporation, Chicago; shows, 
in an attractive panel, views of installations of the 
American steam ash conveyor. This folder is being ex- 
tensively distributed among power plant executives and 
is one of a series of pieces being issued. 


BACHARACH INDUSTRIAL INSTRUMENT Co., 422 First 
Ave., Pittsburgh, Pa., has issued two new pamphlets. 
Pamphlet P summarizes the company’s extended exper- 
ience in the field of Pitot tubes and orifices; pamphlet F 
describes a new pressure-volume indicator, suitable for 
either permanent installations or testing purposes. 
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STRAIN 
Your Oil 


Use Twin Oil Strainers and 
insure a continuous supply 
of clean oil. Sizes range 
from 1 to 5inch. (23 inch 
and larger sizes have flang- 
ed connections.) Basket 
mesh 1/64 inch or larger. 
Co nplete information in 
bulletin ‘‘AA’’ which will 


be sent on request. 





into and passes through the straining basket, 
then up and out at the right. All solid impur- 
ities are retained in the straining basket. 
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View of two McIntosh and Seymour Engines in M. S. “Benowa,” built by Patterson 
McDonald Shipbuilding Company. The fuel oil for each engine passes through a 
Twin Oil Strainer to make sure that nothing but clean oil reaches the Engine. The 
insert shows an enlarged view of one of the Twin .Oil Strainers located just above 
the rear end of each Engine. 


Fuel oils contain some solid matter which must be removed 
from them before they can be used with any degree of satisfaction 
either in an oil engine or in a burner under the boiler. To do 
this it is necessary to use some kind of strainer that can be 
cleaned without shutting off the supply. 


The Twin Oil Strainer 


gives the same service as two single strainers, but it is more 
convenient to operate, requires less space for installation and 
does away with extra valves and piping necessary to connect up. 
These are the features that lead to its being used in submarines 
and destroyers for the United States Navy, and in cargo boats 
for the United States Merchant Marine. 





When a basket is clogged the valves are shifted to direct 
the flow of oil into the clean basket, which is in re- 
The oil enters the Strainer at the left and empties serve. The compartment containing the dirty basket is 


then opened up, the basket .removed, cleaned and re- 
placed, and held in reserve until the basket then in 
service needs cleaning. 


ELLIOTT COMPANY, 446 Fitth Ave., Pittsburgh, Pa. 
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‘GOODYEARITE 


Kor the Main Head 


HEREVER high pressures and 

attendant intense heats exert terrific 
strain on packing, the very nature of Good- 
yearite guarantees reliable service. 


Made of selected long-fibre rock asbestos, 
its tough strands compacted with the mini- 
mum amount of high grade rubber binder, 
this quality packing puts up lasting resist- 
ance to fierce temperatures and sustained 
pressures. 


Goodyearite guards the entire line against 
blowouts—guards your time and power, 
your machines and your men. It holds 
up under the action of super-heated steam. 


Where the conditions demand oil resist- 
ance—Goodyearite 1s the packing to use. 


It lasts longer and costs less than packing 
which fails to give you this Goodyearite 


value. 


THE GoopyEAR TirRE & RuBBER ComMPANY 
Offices Throughout the World 


BELTING - PACKING 
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In its swift, smooth gliding over the pulleys of this 
highly efficient Power Plant, Test Special Rubber 
Belting typifies inherent strength and dependability. 


THE’ BELT FOR ENDURING SERVICE 


On drives of the hardest kind everywhere 
—in Saw Mills, Paper Mills, Cement 
Plants, Machine Shops, Textile Mills, etc., 
Test Special Rubber Belting not only is 
performing faithful service, but is standing 
guard against costly shutdowns and delays. 


The friction surface affords the strongest 
pulley grip. The extreme flexibility per- 
mits the running over small pulleys at 
high speeds. The plies of cotton duck— 
of great tensile strength—are inseparably 
united by a tenacious rubber friction. 


TEST SPECIAL RUBBER BELTING IS 
MADE TO SERVE YOU WELL 


The New York Belting & Packing Co. 


MAKERS OF BELTING SINCE 1846 


NEW -YORK 
PHILADELPHIA 
PITTSBURGH 


BOSTON 
CHICAGO 


SF ALOUrs 
SAN FRANCISCO 











1846 


INCORPORATED 
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needed. 


facilitate the flow of oil. 


retraction. 


UUATQUUUUCETLCNNUtANeeeMncUneteecetateeateeeramteaeenecetTAtT 


SAN FRANCISCO, U.S. A. 








Does your packing lubricate? 


A good piston rod packing does not absorb oil like a sponge. 
Instéad it feeds out the lubrication steadily and uniformly as 


How true this is of Skookum! The alternate layers of soft, 
pliable duck imbedded in tough, durable rubber serve as wicks 
for feeding out lubricating oil, The greater the gland pressure 
and expansion of the packing, the more rapid the flow of lubri- 
cation. The edges of the duck are exposed on all sides to 


Adequate lubrication and the sensitive response of Skookum 
to pressure eliminates loss due to friction. The diagonal cross- 
expansion quality gives Skookum maximum expansion and 


Skookum is a one-piece, 100%-expansion piston rod packing. 
Wherever piston rod packing is used, it gives pre-eminent 
service. It is adaptable to any sort of pump or engine. 

There’s a test sample waiting for you—and it’s free! 


PIONEER RUBBER MILLS 
[Formerly BOWERS RUBBER WORKS] 


There’s a distributor in your vicinity SKOOKUM is sold in Canada as SPANDO 


: ethe ORIGINAL Diagonal Cross Expansion Piston Rod Packing 






Does your packing do this? 
Then you need 


9 SKOOKUM. 


— 
— 
— 
— 
— 
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It Costs Nothing to Try 


A cross section of “Herringbone” (Patented) 
expansion packing is shown above. Due to 
superior quality of materials and the patented 
stitch, “Herringbone” will give the superior 
service on high or low pressure steam, air, 
ammonia, acid, alkali or oil cylinders. 


You are invited to try “Herringbone” on your 


worst rod—let us know the stuffing box dimen- 
sions and we will supply you. 


IMPERIAL PACKING CORP’N 
120 Liberty St., New York, N. Y. 


1PC-8 


VERRINEBDONE 


. "Packs »R JRicut — Stays TiGHT” 


a FIT FOR ANY RO 


PREKIAE. 

















The Man 
“On the Job” 


Won’t you, during your shutting down 
time at the year’s end, try good old EU- 
REKA? All kinds of rods—good and bad— 
have been spending the holidays with EU- 
REKA for nearly 35 years—think of it. A 
Happy New Year is bound to follow AS FAR 
AS PACKING WORRY GOES because, 
while rods change, EUREKA never does. 


Do try EUREKA. We will gladly send 
you a free sample for a small rod. Doesn’t it 
look good to you? 





Eureka Packing Company 


79-81 Murray Street New York, N. Y. 
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Avoid the: Constant Repacking of 
Small Valves By Using 


“PALMETTOz 


REG U.S PAT OFFICE 


Its own lubricant keeps the stem so well lubri- 

cated that the hand wheel turns easily. Palmetto 
is heat resisting and the lubricant keeps it from 
hardening. 
The amount of packing used 
to pack a valve is small, so that 
the expense of repacking is 
largely that of laoor. 


It’s’ Real Economy to use 
“Palmetto” Twist Packing 














Any size valve 
packed from one 
spool by unstrand- 


ing. 





= = 


Braided round and square - 


for rods. ~ For LOW PRES- 
Let us send you working SURES below 100 
samples to test—no charge. pounds use 


“MANHATTAN” 
packing. 


Greene, 


Tweed & Co. 


Sole Manufacturers 
109 Duane Street 
New York 

























No! I Want 
urac) Packin3! 


MARK 





Dealers are getting used to that phrase. Buyers 
know Duraco gives them service that excels any 
other packing. 

Take Duraco Sheet Packing, for instance. No 
wires in it—just the best long-fibre asbestos obtain- 
able. That gives it wonderful durability and immunity against heat 
and oil—an invaluable quality on gasoline motors. Cuts easily, and, 
having no wire, makes an even edged finished gasket. Cut as it is 
needed. 

Duraco Graphite Asbestos Valve Stem Packing is another form— 
twisted or braided. Each strand of the asbestos yarn in it is thoroughly 
lubricated before being made up. It is waterproof, and doesn’t become 
hard in service on water circulating pumps. Put up on spools— 
Y%4, Y% and 1 Ib. each. 

Duraco High Pressure Coil Packing is for steam and air service. 
Asbestos cloth in rolled block construction, with rubber cushion to 
resist high heat. Lubricated with high test oil and graphite compound. 


Send for a small sample of sheet or 
enough for a small rod (give size) for test. 


UNITED ASBESTOS & PACKING CO. 


619-629 Washington Blvd., Chicago 
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Will Stay Put 
In Any J oint 


against the most excessive pressures 
temperatures of Steam, Air, Gas, gn 


It has a tensile strength of over 
6200 Ibs., giving a factor of safety of 
about 30 to 1, and will stand the 
highest temperatures maintained in 
any plant. 

Made in Sheets 
Yo", Ye", 32”, %” and %e" thick; 
36” wide by 36”, 72”, 108” and 144” long; 
50” wide by 50”, 100” and 150” long. 

A Trial Will Be Convincing 
One of the Many Quality Packings 

Manufactured by 


pee ELIE LTE ORE EN 











“FEDERALITE” mais 
FOR AMMONIA 


FEDERALITE Metallic Packing has definitely proved 
its superiority for Ammonia Compressors. It is so con- 
structed that it wears longest and gives best service. 


FEDERALITE is made up of individual strands of 
composition metal each of which encloses strands of soft 
fibrous material. FEDERALITE is so made that every 
wearing surface is entirely metal—and a metal that 
cannot score or injure your rods. 


FEDERALITE is favorably known to all manufac- 
turers of Ammonia Compressors, and is used exclusively 





FEDERALITE Metallic Packing is also indis- 
pensable for Air Compressors, Superheated Steam, 
Centrifugal Pumps, Corliss and other Valve Stems, by many of them. 
all classes of Steam service, and many types of 

FEDERALITE SERVICE IS MEASURED 


Pumps. 
FEDERALITE can be made the standard for IN YEARS. IT WILL INCREASE YOUR 
your plant at a great reduction in your packing costs. PLANT EFFICIENCY. 


Federal Metallic P acking Co., 48 Hanover Street, Boston, Mass. 


Manufacturers of Metallic Packing and Fibre Pump Valves 
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CORLISS VALVE STEMS 


“JOHN CRANE” is an all metallic packing, made of thin babbitt ribbons, wound spirally layer upon 
layer with flake graphite between. It is flexible, compressible and is easily cut with 
a knife. 

“JOHN CRANE” resists the constant steam temperatures so ruinous to fabric packings. 


“JOHN CRANE” gives delicate operation without binding. It does not expand or contract and a per- 
fect fit is the result. 


“JOHN CRANE?” gives additional bearing surface to the stems and is practically frictionless. 


“JOHN CRANE” elimiriates wear. Therefore the costs of expensive machining of the valve stems 
is avoided. 


“JOHN CRANE?” installations on Corliss valve stems can be counted by the thousands. Hundreds 
of installations over six years old. 


CRANE PACKING COMPANY 


General Offices: 1802 Cuyler Avenue, CHICAGO, ILE; 
NEW YORK OFFICE - - 1536 Park Row Bld. 
HOUSTON OFFICE - - - 405 Scanlon Bld3. 


CANADIAN FACTORY: WINDSOR, CANADA 





Photograph of a 4-in. Coil of “John Crane”’ 
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The Only 


GASKET 


Which takes care of 


Expansion and Contraction 


Blow-Proof (Regardless of pressure or conditions). 
Especially recommended for boiler manholes, hand 
holes and tube caps for water tube boilers; also 
pipe flanges, super-heaters, steam hammers, etc., or 
any place impossible to hold tight with other 
gaskets. 

“Flexitallic” is the only gasket you don’t have to 
“follow-up.” Circular and price list on request. 
Order through your dealer, jobber or direct. 


“Flexitallic’” Gasket Co. 
CAMDEN, N. J. 


EVERY ENGINEER 
who cannot afford to lose his keys should have one 
of our Registered Key Rings. The best protection 
against loss. Write us and we will gladly issue one 
to you with our compliments. 














“*SAFETY’’ PLASTIC 


METALLIC PACKING 


FOR STEAM, WATER, AIR, GAS, ETC. 
Pat. Dec. 22, 193—Highest Award World’s Fair, St. Louis, 1904 


GUARANTEED TO LAST 
THREE YEARS 


WITHOUT RENEWAL 


Drop us a line and let us tell you all about 
this remarkable packing 


Steel Mill Packing Co. ©**abiis*:¢ Detroit, Mich. 


AGENTS wanes 














RUBBER GOODS 


Over thirty years experience in the manufacture of 
Mechanical Rubber Goods. Our products are known 
and used all over the world. 


Sole Manufacturers: 
Daniel’s P. P. P. Rod Packing 
Daniel’s EBONITE Sheet Packing 
IRONSIDES Rubber Belting 


QUAKER CITY RUBBER CO. 


PHILADELPHIA, 629 Market St. CHICAGO, 182 W. Lake St. 
PITTSBURGH, 211 Wood St. NEW YORE, 53 Murray 8t. 











OHIO GREASE 


The Paramount Lubricant 
Sets a Supreme Standard by Which All Others Are Judged 


The line includes a grease for every purpose, and its sure to be much better 
than you can buy elsewhere at any price. Let us send samples. 


THE OHIO GREASE CO., Box 434, Loudonville, Ohio 














Metallo Gaskets show the life and “comeback- 
ability” a gasket must have in order to make 
joints tight and keep them so. Try them for 
ninety days, and if they do not show these 
qualities and results, you may return them at 
our expense. 


METALLO GASKET CO. 


18 Bethany St., New Brunswick, N. J. 











oVALHOLE 


HOLLOW CENTER 


PACKING 


STOPS LEAKAGE 
1276 West Third 8t., Cleveland, Ohio 
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In ordering please state whether Gas- 
ket is wanted with 2 flat sides inside, or 
with a round hole. 
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Tight Valves—With Good Discs 


Good Discs should make valves tight and keep them so. A Valve Disc 
is rated by the length of the dependable service it gives and that is why 


Goetze Valve Gaskets or Dises 


are rated so high by engineers who, finding their valve troubles practi- 
cally eliminated by their use, naturally insist that Goetze Discs shall be 
placed on all the valves of Jenkins or similar type in their plants. The 
copper shell and asbestos core have wonderful elasticity and hold effect- 
ively under the most extreme service conditions. They form a cushion 
for the valve seats which yields just enough to make the joint tight, but 
will not crumble or injure the valve.seats in the least. 

Goetze Valve Discs have always made good and they will make good 
with you. We shall be glad to send them on 90 days’ trial. Give them 
the hardest work to do and they’ll do it, or you may send them back to 
us at our expense. 


We make the same trial offer on our 


Goetze No. 2 Elastic Gaskets 


the original corrugated metal-asbestos gasket, of which all others are 
merely imitations and generally poor ones at that. Simply cut ont this 
advertisement and fill in the following. You will be glad you did it. 


Send me on 90 days’ trial, returnable at your expense,..............4. 


Co meee eee eee HEHEHE HEHEHE EHH EEE HEHEHE HEE HEHEHE EEE OHHH HEHEHE EEE HEHE HEHEHE EEE 


Goetze Gasket & Packin3 Company 


17 Allen Avenue New Brunswick, New Jersey 


Peter F. Daly, President. S. W. Conover, Vice-President and Treasurer. 
W. Gierlich, Secretary and Manager. 
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PIN aly 
Copper Asbestos 
Ribbed Gaskets 
with the Inner Lap 
This ts the best Copper and Asbestos Gasket made. 
We also make all kinds of Metal Gaskets 


e 


: ALLI 
> BRING 
B\\ EUREKA PACKING 








Akron Metallic Gasket Co. 
160 No. Union St., Akron, Ohio 























No. 31-G—Gas Packing guaranteed against 
1500 Ibs. pressure. 2500° Fahr. 





Tell us your Packing 
Troubles. We please 
others and can please 
you. Nothing too hard 
for us. 20 years experi- 
ence—23 patents. 


Holmes Metallic Packing Co. 
Wilkes-Barre, Pa. 
Ask for “Holmes” Pkis. 

















The larpdest plant devoted exclusi 
to Metallic Packing in the wor 














He’s Proud of His Pal — 


—-AMBEST=— 


The lubricated metallic packing that stands up to the most 
severe tests on steam, oil, ammonia, air, low or high temper- 
ature, superheated steam, where the rod is true and in line. 
The long, pliable strands of lubricated non-friction metal 
are easily separated to size needed and quickly inserted into 
a stuffing box. 

Permanent, satisfactory service is assured wherever AMBEST 
is put on the job. 

Self-lubricating, pliable indefinitely, AMBBEST will not 
scratch, score, bind, fuse or harden. 

Thousands of engineers have corrected their packing diffi- 
culties by first writing for our literature and sample, and then 
ordering “AMBEST.” Make AMBEST a pal of yours. 


EUREKA PACKING CO. 


79-81 Murray Street New York, N. Y. 

















12 





POWER PLANT 
ENGINEERING December 15, 1919 





SUPERLA BRAND 


Represents New Process Friction Reducing Oils 


SUPERLA CYLINDER 
SUPERLA ENGINE 
SUPERLA DYNAMO 
SUPERLA | TURBINE 
SUPERLA MACHINE 
SUPERLA TRANSFORMER 





EVERY DROP COUNTS 


Superla Brand Oils assure the highest degree of lubrication at minimum cost. Their 
adoption by leading industrial works of the world is the strongest proof of superior 
lubricating value and power saving properties 


SOLE MANUFACTURERS 


STANDARD OIL COMPANY 


(AN INDIANA CORPORATION) 

















Fill Grease 


Cups only 
/s as often 


HEN you fill them 

with NON-FLUID 
OIL which feeds slowly 
to bearings without waste, 
resisting the heaviest bear- 
ing pressure. 


Each filling of 


REGISTERFD IN 


OIL 


PATENT OFFICE 






FOR MORE THAN 51 YEARS 


Albany Grease has given a lubrica- 
tion service of the highest type. 
Its incomparable record during the 
past 51 years stamps it as a most 
efficient and economical lubricant. 
That the fine lubricating qualities 
of Albany Grease have been appre- 
ciated is evident by the fact that 
more of it is used today than ever. 
Use Albany Grease on every bear- 
ing in your plant. 
Samples will be gladly sent upon 
request. 

Your Dealer Sells Albany Grease 


ADAM COOK’S SONS, Inc. 
708-710 WASHINGTON ST., NEW YORK 
Established 1868 


















PRADE MARK 


NON- 


UNITED STATES 


lasts three to five times as long as ordinary cup 
grease. 

NON-FLUID OIL is made of the finest mineral 
oil and contains none of the non-lubricating ma- 
terials used to “body” common cup grease. 
Use NON-FLUID OIL on all bearings of en- 
gines or machinery equipped with compression 
cups or designed for grease lubrication. There 
are special grades to take the place of fluid oil, too. 
Testing samples sent on request. Write today. 


New York & New Jersey Lubricant Co. ) 
165 Broadway, New York . ALBANY 
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REG.U.S. PAT. OFF 


Lubricants that bear this Mark 


are dependable and economical 


That is why the barrel with the Texaco Red 
Star and Green T label is seen in so many of the 
best run power plants. 


Under this mark you can safely purchase lubri- 
cants for all types of units, auxiliaries, or machines. 


There is a Texaco Lubricant 
for Every Purpose 


Texaco Lubrication Engineers will gladly assist 
you in the selection of ubricants to economically 
and efficiently meet all your mechanical conditions. 


Let them give you the benefit of their experience 
in power plants and shops of all kinds in all parts 
of the country. 


TEXACO FUEL OIL | THE TEXAS COMPANY 


in various grades suitable for 


use under Boilers, 


Dept. E2, 17 Battery Place, New York City 


Forging, Annealing HOUSTON CHICAGO NEW YORK 


ad Heat Treating Offices in principal cities 
—Can be Secured in the territory 
East of the Rocky Mountains 
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HANCOCK Valve 


with Renewable nickel seat and disc 


—the valve 


Th 


without a peer 


No other valve made begins to approach 
the efficiency of Hancock. 

Conditions being equal no other valve 
made possesses the durability of Hancock. 

Hancock superiority shows to best advan- 
tage where temperatures and pressures are 
extremely high. 

Hancock Valves make good, regardless 
of the severity of conditions; first, because 
they are designed right, and second because 
both materials and workmanship entering 
into their construction know no equal. 

Note these three characteristics of the 
Hancock Valve illustrated: 

1. The cylindrical form of body—an exclu- 
sive feature which gives the valve 
great strength, and permits extra large 
areas through seat and body which 
practically eliminates friction. 


2. The Disc is. made of extremely hard 
nickel composition which will resist 
the cutting action of steam at pres- 
sures and temperatures considerably 
above those at which the correspond- 
ing part in other valves fail. The pro- 
jecting lip on disc enters opening 
through the seat before valve is en- 
tirely closed, deflecting steam or other 
pressure medium so that seat surfaces 
are thoroughly cleaned before the 
seats come together. 


3. The Renewable Nickel Seat possesses re- 
markable wearing qualities. The nar- 
row flat seat will stay tight much 
longer than the forms of seats common 
to other valves. Two lugs projecting 
from lower part of seat allow the seat 
to be easily removed when renewal is 
necessary. 


Hancock Valves are guaranteed to live up 
to every claim made for them. New descrip- 
tive and illustrated catalog will be mailed 
upon request. 


Hancock Inspirator Co. 
Sales Dept. of 
Manning, Maxwell & Moore, Inc. 











119 West 40th Street 


Rice Building, Boston 


New York 


29 N. Jefferson St., Chicago 
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Mr. Engineer— 


Get the Blueprints 
on this Valve 


f’_~ is our special Chapman Turbine Exhaust Gate Valve with 
Special Outlet for Atmospheric Relief. It serves the purpose of the 
gate valve and the T. This arrangement will reduce the depth of base- 
ment required by the installation of condenser. Probably you have 
been looking for just such a valve to help you solve some of your problems. 





‘al 
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This coupon may be the means of providing you with valuable informa- Ps ' 
tion. May we send you additional data, including dimensions? If so, ros ' 
use the coupon. ? . 

¢ 

¢ 
o , a 
C2 .) 4 
ed oo ' 
o a i 
The Chapman Valve Mfg. Co. if - gi es 
g ¢ ° o a 
Indian Orchard, Mass. o a 2 1 
Branch Offices and Agents with Stock; Oe Se H 

3 

Boston - Chicago New York Philadelphia San Francisco os oe” : 
Richardson Freres, represented Richardson Freres, Marseilles, ? es” As . 
by Charles Rigeaux, 109 Rue Trance, o os” a ‘ 
de Rome, Paris, France, A. MacLachlan, Mgr., Room ¢ ye es ri 3 
Purdy & Henderson, Inc. Ha- MBt6 Rockefeller Bldg., Cleve- o ¢ VS . 4 
vana, Cuba. nd, O. ? oS Day i, 4 
The British Australian Machry. smith Booth-Usher, Los Angeles, o So’ &e a hes a 
°., Sydney, N. 8. W. Cal, representing Chapman of &, co rd ql 
Cresby Via & Engineering Co., Valve Mfg. Co. in Southern ¢ ” ~ rd a a 
Lendon, England. California, Ssqvade and Arizona. o Pes “es ad Y 4 
rs | 
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SIMPLICITY 


_ The outward simplicity of the Armstrong Trap is indicative of its sim- 
plicity in operation. Numerous bolts, gaskets, air reliefs and guages are 
unnecessary. 


THE INVERTED BUCKET PRINCIPLE 


eliminates air binding, frequent cleaning and repairing. The trap operates 
continuously for long periods without attention. 


_ Put an Armstrong Trap on in place of your most troublesome trap. If 
it does not do business, return it. We will pay all charges. 


OUR CATALOG WILL INTEREST YOU, SEND FOR IT 


Armstrong Machine Works 


310 Maple St., Three Rivers, Mich. 
DISTRICT JOBBERS: 





Advance Engineering Co. Armstrong- Wolfe- Zimmer- Coon-De Visser Co. Barrett-Christie Co. 
New York man Co., Pittsburgh, Pa. Detroit, Mich. Chicago, Ml. 
Steam Economics Co. Faget Engineering Co. 
Wooster, Ohio San Francisco, Cal.- 








Lessen the Drain on the Coal Pile with an 


Anderson Model “D” Steam Trap 


When steam is wet the fireman is kept busy. Wet steam 
also works havoc with engines, causing breakage and costly 
repairs, besides the loss resulting from shutdowns. Every 
added per cent of moisture in steam is a drain on the coal pile. 










But when the condensate is efficiently drained from the 
lines steam will be dry. That is why the Anderson Model “D”- 


Steam Trap is regarded by engineers 
as a great factor in plant economy as well as 
efficiency. A glance at the gauge glass is 
sufficient to show that the trap is working 
properly. Any foreign matter that may be in 
the condensate is caught in the removable 
strainer. The float is non-collapsible and is 
spun from high-grade copper. 


The valve of the Anderson is at all times 
sealed by at least 3 inches of water—no chance 
for steam to escape and cause wire drawing. 


Hi 
| b 
3 
GF, 


Our free Catalog gives a full description 
of this wonderful steam trap. Write for it. 


The V. D. Anderson Company, 1937 West 96th Street, Cleveland, Ohio 


STOCKS CARRIED BY THE FOLLOWING AGENTS: 


33@ Manhattan Building, Chicago 6537 Race Street, Philadelphia 207 Union Trust Building, Baltimore 100 Pearl Street, Boston 
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Why Buy Two or More Steam Traps 
When One Bundy Trap Will Do the Work 





Actual Size of Dis- 
charge Valve Openings 


>~O 


A well known 








Bundy % 1" Trap 
A well known 
Bundy % 1" Trap 


a 


A well known 
14 Trap 


sae, 


A well known 
1% Trap 


= @. 


Awell known 
2"Trap 


Bundy 1% 


Bundy 2” : 
And so on up to 4"1n dia. 






















HH 
AANA 





TAA 


as well or better, for a long time and with practically 
no attention or repair costs? Is that economy? Is it 
good business? 

The Bundy way not only costs less to begin with, 
but is infinitely cheaper by the year. 

It costs less to begin with because 


The BUNDY Trap Has From 2 
to 10 Times the Capacity of 
Most Other Traps 


of similar ratings, as shown by the diagram at the left, and 
it costs but little if any more than the best of others. 

In other words, it will take at least two of most the other 
traps to give you the actual discharge capacity of one Bundy 
Trap at the same rated capacity. The difference is that the 
Bundy has full openings—on reduced areas to cut down 
capacity. The Bundy printed ratings represent actual 
capacities. 

And that is the thing that makes price comparisons abso- 
lutely useless where the Bundy is involved, entirely aside 
from the consideration of superior quality and design. 
Accustomed to other trap ratings, you think to replace, say, 
a one-inch trap of another make with a Bundy one-inch Trap. 
You find the Bundy price somewhat higher. As a matter of 
fact, and as you will see by the accompanying diagram, a 
Bundy Trap of three-eighths-inch capacity has several times 
the actual discharge capacity of a trap of well known make 
rated at one-inch. 

That’s why we ask you not to order your Bundy Traps 
by rated capacity unless you are a Bundy user and know 
how much greater capacity 
they have. 

It is far better to tell us 
just what your service con- 
ditions are and let us send 
you the size of Bundy Trap 
that will best meet them, 
under a guarantee that it 
will do the work. We have 
saved a lot of money for 
our customers by selling 
them smaller traps than 
they thought they must 
have. 

That’s only 
one of many 
ways in which 
Bundy Service 
helps Bundy 
users. Test it 
at our risk. 













Ask for Bundy 
Trap Book “E,”’ 
and our leaflet 





Bundy 


—“‘Bundy,” the 
Factory - Tested 
Trap. Steam Trap 


NashuaMachine Company 


103 N. Main Street, Nashua, N. H. 
Frank H. Devine, New York Representative, 
150 Nassau Street, New, York 


AAA 










AAA 
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Steam ‘ i 

water Specialties 
are the Auxiliaries 
of Economy 


in the power 
plants which are 
daily paying divi- 
dends in fuel, 
labor and upkeep 
saved. 


KIELEY 


Steam 
Trap 


—the old, reliable leader of the Kieley line, has given 
such superior service that engineers everywhere call 
for other equally efficient Kieley products. Better find 
out why. Write for catalogue. 


KIELEY & MUELLER, Inc. 
34 West 13th St., New York, N. Y. 


Distributors 
Bailey-Farrell Mfg. Co., Third Ave. & Ross St., Pittsburgh, Pa. 
James J. Brogan, 810 Race St., Philadelphia, es 
L. C. Holmes, 705 Ouray Bldg., Washington, D. C, 
G. P. Anderson, 65 Oliver St., Boston, Mass. 





Kieley Steam Trap 








Simple and Durable 


You see all there is 
about this trap except 
the STERLING Inde- 
structible Copper Float, 
guaranteed up to 300 
lb. pressure. 


That’s inside. All 
other mechanism is out- 
side where its working 
is visible. 





STERLING Direct Return Trap 


STERLING Traps 


handles all the condensate problems from collection to 
return to any boilers at almost the temperature re- 
ceived. 

The STERLING Direct Return Trap is frictionless. 
There are no joints to be packed. It operates on 
90 per cent less steam than a steam pump. Steam used 
helps to increase temperature of the condensate. 

Gauge glasses on all Sterlings show the amount of 
condensate in the traps and also its removal on each 
discharge. 

Our literature fully describes the construction of 
STERLING Steam Traps and STERLING Direct 
Return Traps. Write for it. 


Templeton Manufacturing Company 
Charles River Parkway Cambridge, Mass. 











New York Chicago 


Helps to lower coal bills. 


AMERICAN STEAM GAUGE & 
BOSTON 


Be Insistent 


Standardize in your plant with 


The American Ideal Steam Trap 
LEAK-PROOF — POWERFUL — LARGE CAPACITY 


ECONOMICAL 
Our booklet will help — sn 


VALVE MFG. CO. 


Atlanta Pittsburgh 











THE CORLISS VALVE STEAM TRAP 


AND OTHER POWER PLANT EQUIPMENT 


Atlas Reducing Valves *"¢ *ther Regulating 


Pumps, Air Compressors, etc. 


SEE SWEET’S CATALOG PAGE 543 AND CHEMICAL ENGINEERING CATALOG PAGE 795 


PLANT ENGINEERING & EQUIPMENT COMPANY, 192 BROADWAY, NEW YORK CITY 


Write to or call on nearest branch office to save time 


Alabama—113 Hawkins St., South, Birmingham. 
California—58 Sutter St., San Francisco. 
Connecticut—58 John St. Bridgeport. 
Illinois—30 N. Michigan Biva., Chicago. 
Louisiana—S47 Baronne St., New Orleans. 
Maryland—311 So. Charles St., Baltimore. 
Massachusetts—10 High St., Boston 
Michigan—S814 Ponobacet Bldg., Detroit. 
Minnesota—423 5th St., South, Minneapolis. 
Missouri—$12 Elmhurst Bldg., Kansas City. 
Nebraska—604 First National Bank Blag. Omaha, 
New Jersey—122 Elm St., Elizabeth. 

New York—119 East Main St., Rochester. 


New York—422 River St., Troy 

North Carolina—Box 667, Asheville, 

Ohio—3621 Coa. Ave., Cincinnati. 

Ohio—85 No. High St., Columbus. 

Ohio—629 Euclid Ave., Cleveland. 
Pennsylvania—1204 Hartije Bldg., Pittsburgh. 
Pennsylvania—1503 Sansom _ S&t., 7 yo 
Utah—17 Exchange Place, Salt’ Lake Cit 
Virginia—1225 Clarke Ave., Roanoke, 
Wisconsin—428 Jefferson St., Milwaukee, 
Cuba—Victor G. Mendoza Co., Cuba No, 8, Havana. 
Jamaica—Kingston Industrial Works Kingston. 
Canada—P. 0. Box 1053, St. Johns, N. B. 
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“For Every Type of 
Building Under 
the Sun” 









The Perfect System of Ventilation 


is the one you can install and FORGET—"GLOBE” 
Ventilators once installed require NO ATTENTION. 


Nothing moves but the air—there is nothing that can get 
out of order or cause trouble. They are so durable they 
will last as long as the building itself if you have them 
painted when you paint the building. 


“GLOBE” Ventilators operate perfectly in a 3-mile-an-hour- 
breeze and are suited for either flat or sloping roofs. 


For complete information see Sweet’s Catalogue 
Page 322 or write direct to Department B. 


GLOBE VENTILATOR COMPANY, TROY, N. Y. 


























Makes Cc 
the most « aw 
efficient Re [t 
eli: equipment S\ team, , 
~~ Reg US. Pat.Off, more pectalties 
G 4 E A S ~ efficient 
The Keystone Lubricating Co. WORKING PARTS 
Executive Office and Works: oO f t h e | 
PHILADELPHIA, PA. Reliance Safety Water 
Established 1884 Branches in Principal Cities ° 
Column are Simple 
ag gon are — 4 
e Ss, test 
McDaniel Steam Trap Rpcteapreece, 


for High or Low Pressure 


The Trap that holds the Steam 
and removes all condensation 
from the steam pipes, steam cyl- 
inders, steam coils, jacketed = 
kettles, steam separators, heating coils, and, in fact, at 
any point where water of condensation will collect. 
Steam can’t blow through, they have large discharge 
valves and cannot be flooded with sudden flushes of 
water. Send for our yellow booklet that will tell you 
more about the Trap, or better still, let us send you 
one on 30 days’ trial and you can see what a steam 
saver this Trap is. They pay for themselves. 


Watson & McDaniel Co., 34°N- Philadelphia, Pa, 














We also make 
RELIANCE STEAM TRAPS 
RELIANCE SEAMLESS FLOATS fiers 
CLEVELAND CLUTCHES es 


SPECIFY “RELIANCE” 








Write for Information 


Reliance Gauge Column Co. 
5932 Carnegie Ave. 


CLEVELAND, OHIO 
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The WYOMING AUTOMATIC ELIMINATOR 


Takes Care of Slugs and Floods Instantly 


The Wyoming eliminates all water from steam—that’s why 
we called it an Fliminator. The separated water immediately 
falls to a trap section below and is passed out through an out- 
let valve large enough to take care of all slugs or floods 
instantly—no chance for it to back into the cylinder and crack 
the head or break the piston. The outlet valves in other traps 
can be no larger than their floats will lift. In the Wyoming 
the valve is operated by steam. It is two or three times the 
size of the outlet valves in other traps. 


We can ship Wyoming Automatic Eliminators promptly in ~ 


sizes from 2 1/2 to 16 inches, and we would like to send you 
one on 30 days’ trial. If it falls down—fails to make your 
steam 99.5% dry—ship it back collect. 

We have a book on Eliminators that’s chock-full of profitable 
information—prices, sizes, descriptions, etc., of both horizontal 
and vertical Eliminators. Your name and address on a post 
ecard will bring it. 


W. H. NICHOLSON & CO. 


120 Oregon Street, Wilkes-Barre, Pa. 





Three 10 inch Wyoming Automatic Eliminators protecting generator 
engines of a street railway company. 


CHOOSE 


Your Separator from the Standpoint of 


EFFICIENCY! 


“The Whirl and the Edge does it” 





For separating water or oil from live 
steam, exhaust steam, compressed 
air, ammonia and other gases. 


THE MOSHER 
SEPARATOR 


is made in all sizes and for all pres- 
sures, Results guaranteed! For liter- 
ature and list of installations address 


United Machine and Mfg. Co. 


Canton, Ohio 
(Established Agents Wanted) 











A Feed Water Regulator 


THAT OPERATES FOR 20 YEARS AND STILL GIVES 
SATISFACTORY SERVICE MUST BE ALL RIGHT 


Many Vigilant 
regulators installed 
that long ago are 
still in service and 
giving accurate re- 
sults. The _ prin- 
ciple on which the 
Vigilant is built is 
correct. It is a rare 
example of simplic- 
ity combined - with 
complete efficiency. 
It positively regu- 
lates the water, 
keeping the water- 
line in the boiler 
uniformly at center- 
gauge. 


Let us send you 
a Catalog, describ- 
ing fully its con- 
struction and oper- 
ation and then take 
advantage of the 
fact that the Vigi- 
lant is sent on 60 
days’ free trial. 











Investigate. 


Write us today. 


The Chaplin-Fulton Mfg. Co. 


42 Penn Ave., Pittsburgh, Pa. 





Also Manufacturers of the Fulton Pump Governor 











Ohe 


Boiler Feed Water Controller 








Trade Mark 
Reg. U. S. Patent 
Office 


Write for Catalog E-12 





Agencies in All Principal Cities 


THE C. E. SQUIRES COMPANY 
East 40th St. and Kelley Ave. Cleveland, Ohio 
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4,030,000 Boiler Horse Power 


served by 


Fuel Oil Heaters of our Manufacture 


This refers to units in actual operation or now on order 
and being built in our works. For U. S. Navy, Merchant 
Marine and Stationary Power Plants 





ADVANTAGES 


1. No internal oil joints—no possibility of con- 
tamination of high pressure steam through 
leaky oil joints. 

2. Condensed high pressure steam used as the 

heating, medium can be returned to boiler 

without danger of oil contamination. 

Compact small space occupied. 

External joint feature our exclusive patent. 

All coils standard—Interchangeable construc- 

tion 


Yew 











il abae 


ak = 


Send for Bulletin No. 250 


The Griscom- Russell Co. 


2141 West St. Building, New York 


Boston Pittsburgh San Francisco 
Philadelphia Chicago Ss 





Reilly Oil Heater 








Condensation’s Doom 


There is no room for condensation if a Sweet’s 


Stron? Separators 
Steam Separator is installed in your plant. It can be 
Oil S placed very close to the engine, allowing only dry 
1 or team steam to be delivered, thus avoiding accidents and 


large coal bills. It saves cylinders, valves and other 


parts from damage which frequently comes when 


Adaptable for either high pressure ciitie te enth, 


of exhaust steam. A special provision 
removes condensate or precipitation 


and deflects it to a water chamber out 3 
of contact with the steam current. 
The separator consists of two parts 


—an upper or lower chamber. In the Steam Separators 


lower the water is collected. 





: deliver steam 99.8 per cent dry, 
Upon entrance to the upper chamber a violent cen- which is as near dry as it is pos- 
trifugal motion is imparted to the steam. This 


throws it against a perforated copper sheet. En- sible for steam to be. 

trained water passes through this but cannot pass Your engine will give much 

back, and falls into the lower chamber. The result better service. There are no 

is dry steam. complicated parts to get out of 
Strong Separators are built in both vertical and order and there is only one cost 

horizontal types, and, with some slight modifications, —the first. 


the principle of operation is the same in both. . : 
P . P Write for our catalog which 





_Made in sizes from 2 to 10 in., inclusive, even will help you to see why more 

sizes only. than 50 per cent of our sales 
Fully described in our Catalogue T-30. Write for have been repeat orders. 

a copy. 


. The Direct Separator Compan 
TheStrong, Carlisle & Hammond Co. a 


. and Flanged Fittings 
Cleveland, Ohio 820 Geddes Street Syracuse, N. Y. 
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HOW THE COPES WORKS 


THIS DIFFERENCE IN LENGTH 











Steam 3797° F. - = 
Second Water Level 


Boiler Feed 
Regulator 


The above drawings show clearly how the Copes Boiler 
Feed Regulator works. We have purposely exaggerated the 
dimensions to make things clear. 


The thermostat is simply a piece of heavy metallic tubing 
which generally inclines as indicated. The top is connected 
to the steam chamber of the boiler. The bottom is con- 
nected to the water portion of the boiler. Thus the water 
level in the thermostat varies with that in the boiler. 


When the water level is high, as indicated by the words 
“First Water Level,” the major portion of the thermostat 
is filled with comparatively cool water. The upper part is 
full of hot steam. This combination gives a definite length 
of tube and a definite valve setting. 


Now let us suppose that a heavy peak load causes the 
water to drop to the “Second Water Level.” The increased 
heated portion then naturally increases the length of the 
thermostat and we have another definite valve setting. 


OPES 






i a DOES THE TRICK. 
Steam 379.7°F. 


First Water Level 


Comparatively 
Coo 















This continual expansion and contraction caused by the 
raising and lowering water level give the Copes its 
SCIENTIFIC feed. The photo of the Regulator shows 
distinctly how the connecting links transmit the force 
produced. 

That’s all there is to it. The Copes is the simplest of all 
regulators and it is the only regulator that controls 
SCIENTIFICALLY. IT DECREASES the rate of feed with 
sudden peak load, and INCREASES the rate with low load. 
At the same time, it feeds CONTINUOUSLY. Where load 
is constant, of course, it maintains a CONSTANT level. 
The fact that practically all the big central stations in the 
United States use Copes, and in view of the fact that these 
stations make careful research before purchasing, investi- 
gating and comparing with- other methods, there can be 
no question as to the efficiency, safety, dependability, etc., 
of the Copes. 

Direct. Positive. No springs. No pilot valves. No dia- 
phragms. No boiling liquids or delicate parts to give 
trouble. No adjustments or repairs are required after the 
Copes regulators are cut into service. Reliable. Steady. Safe. 





| Water 





Boiler Feed Regulators 


NORTHERN EQUIPMENT CO 


113! West 11 ™ STREET. eee ERIE, PENN. 
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Now is the Time to Remember 


the ‘$-C F is the 











Requires no 
expensive al - 
terations in your 
present water 
column arrange- 
ment. 


Generating 
unit connected 
to valve by 
seamless tube, 
and sealed into 
a “Self-Contain- 
ed” system— 
cannot get out 
of order. 





Feed Water 
Regulator 





By 






The reg- 
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“It is a condition which confrorits us—not a theory.” 

When Grover Cleveland wrote the foregoing famous sentence in his annual message of 
1887 to Congress he had no vision of the coal situation as it exists today. 

It applies as strongly as if expressly written for it. 


Fortunate the power plant that can get coal enough to run on! Thrice fortunate if it has 
the “S-C” Feed Water Regulator installed on its boilers, aiding it to conserve the precious 
fuel on which its operation depends. fis 

That is the special function of “S-C” Regulation—to Save Coal. It is doing so suc- 
cessfully on over 4,000 boilers today—to the tune of around one million dollars’ worth a year. 


By automatically feeding water in proportion to the boiler load, by keeping the water on 
an even and steady level when the load is even and by building up a high level when 
_ demand is low—storing heat, and allowing a lower level on peak loads—releasing heat, the 


waste of coal is prevented in the boiler room. 


Steaming capacity of boilers is increased. The demands of peak loads are easily met. 
The life of boilers is lengthened and the labor of firemen lessened. 


And Coal is Saved—Remember that important fact.. 


It’s a good time to look into “S-C” Regulation. Don’t you think 
so? Bulletin 50 tells all about it. Write for your copy. 


The “S-C” Regulator Mfg. Co. 


Feed Water Regulation Engineers Fostoria, Ohio, U. S. A. 
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DAV 
WATER CONTROL 


ai D 


BAIANCED VALVES 


Davis Water Control and Balanced Valves are designed for use on 
feed water heaters, condensation tanks, hot wells and for similar pur- 
poses. The Water Control Valve is quick opening and tight closing. It 
should be used where an absolutely tight valve is needed and is particularly 
well suited for use as a float operated inlet valve on feed water heaters. 
The Balanced Valve should be used for all purposes requiring a valve, the 
operation of which cannot be affected by the internal pressure. 

These valves are the result of nearly a half century of valve building 
experience. Made of only the best materials, with the highest grade 
workmanship, they stand up under the most severe service. Both are 
made in a wide range of styles and sizes. For complete catalog showing 
these and other Davis Valve Specialties, just address the G. M. Davis 
Regulator Co., 429 Milwaukee Ave., Chicago. Branches in principal 
cities. 















Balanced Valve 







Water Control Valve ; 


SLAIN ES 


\SINCE i875 


WHis 


Other Davis Valve Specialties are the 
Pressure Regulators (made in five styles), 
Float Valves, Back Pressure Valves, Ex- 
haust Relief Valves, Water Relief Valves, 
Non-Return Valves, Stop and Check Valves, 
Steam Traps, Pump Governors, Flow Regu- 
lators and a number of other Steam Savers 
for every power plant. 





























Every One a 
Steam Saver 
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Every question as to 
quality and efficien- 
cy in reducing valves 
is answered conclu- 
sively by this trade 
mark. 


—‘The Mark of 
Known Quality” 


“A Reducing Valve” 
may serve your pur- 
pose for a time. It 


is better to say “A. 


Mason Reducing 
Valve” and thus shut 
out all doubt. Not 
only say “Mason” 
—but look for the 
Mason Trade Mark 


and make sure. 












That is the mark 
that identifies the 
genuine Mason Re- 
ducing Valves. It is 
an absolute guaran- 
tee of satisfaction, 
and leaves nothing 
to decide except the 
types and sizes you 
need. “Mason Ser- 
vice” will answer that 
question for you. 


Mason Valves are 
carried in stock by 
dealers and supply 
houses in all the 
larger towns and 
cities. If your dealer 
hasn't them, write 
directly to.us and we 
will see that you are 
supplied promptly. 
New ee Cata- 
logue Free. 


MASON REGULATOR CO. 


DORCHESTER CENTER, BOSTON, MASS. 
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It won’t cost you a cent to see for yourself how much more dependable 
service you can get out of a Sarco Temperature Control than you can get out 
of the Usual Temperature control. 

Sarco is entirely self-contained and 
. self-operated. Requires no electricity, 
T compressed air or other outside agencies. 
a Sarco Has no complicated connections or at- 
tachments. Is operated by the expan- - 
sion and contraction of a sensitive but 

dependable oil that controls the valve. 


Temperature Costs less than others to start with. 


Costs less to install. Costs nothing for 
upkeep. Has no rubber or leather dia- 


é ontrol at phragms or other perishable parts. 

The action of the Sarco is so positive 
and. dependable that it gives entire sat- 
isfaction when used for the most delicate 


Our t xpense manufacturing processes as well as for 
room temperature control. Suitable for 


operating steam, water or gas valves. 





You can lose nothing by trying out this compact, efficient temperature 
control free of charge. 
wee eS 

Write us today for Booklet B-51 and full particulars of regulators for either 
tanks of room temperature. : 






SARCO CO., INC. 
230 BROADWAY, NEW YORK 


Ellicott Square, Buffalo Majestic Bldg., Detroit Williamson Bldg., Cleveland 
Monadnock Block, Chicago Drexel Bldg., Philadelphia Peacock Bros., Montreal 















well as quality and quantity of production require the 
“one best pressure” wherever steam is used in heating 
or in manufacturing processes. 





Keep Steam at the 
One Best Pressure 


Economical operation and minimum maintenance as 





Curtis Specialties have set the standard of service 
for over forty years. 


® 
Curtis Consult our engineering department. 





Improved 
Steam Pressure Regulator 


is both simple and sensitive, and delivers accurately and uniformly any lower 
Pressure required from one to within a few pounds of the initial pressure. 
Made entirely of metal and occupies the space of a globe valve. 
_ Without levers, weights or projections, glands or packing. All that passes 
in passes through without waste or loss. Can be used in connection with 
exhaust steam. 
Used in steam heating, pulp and paper mills, dye-houses, rubber works, etc. 
For full description of this and other Curtis Steam Specialties see our 1919 
catalog, which will be sent upon request. 


JULIAN D’ESTE COMPANY 27%: Market St., Chicago 


26 Canal: Street, Boston, Mass. 83 Barclay St., New York 
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An 
Individual 
Damper 

Regulator 





“A-JACKS” Damper Regulators 


have demonstrated to many power plant operators 
that graduated control of draft is absolutely essential 
to secure. the greatest economy in coal and to get the 
highest efficiency from the boilers. 


Air supplied to the boiler in just the right amount 
and governed according to the steam pressure is given 
by them, assuring the most perfect combustion under 
varying conditions. 

The “A-Jacks” is in a class by itself, unlike other 
types of regulators, because it dispenses with the 
auxiliary water supply line and operates solely on 





direct steam pressure. 
tion of water valves is eliminated. 


The clogging and deteriora- 


The control of damper, stoker, engine valve or rheostat are 
all regulated with equal perfection by the “A-Jacks.” 


No complicated parts. The installation is simple and 
inexpensive. 


Let the A-Jacks benefit your plant as it has many others. 
We will be glad to show you how if you will write us for 
particulars. 


National Regulator Company 


208-212 S. Jefferson St. 
Chicago, Illinois 




















Trade Mark 


Reg. U. S. Patent Office. 
Automatic 
Damper 
Regulator 


Made by 





“Ts there an auto- 
matic damper regu- 
lator in working 
order. 


That’s the question the 
fuel administration was 
asking power plants last 
year. 


How 
plant? 


about YOUR 


You see now it’s fully as 
important today as it was 
a year ago that damper 
adjustments be made 
promptly and properly to 
maintain economy in the 
use of coal. 

Why, not get the damper 
regulator that has been rec- 
ognized for years as giving 
most perfect coal-saving ac- 
tion and the most continuous, 
trouble-free service? 


That’s the “R-K.” 


Why not let us send you 
the facts—at once? 


Send to 





RUGGLES-KLINGEMANN MFG. CO. 


Formerly Walter G. Ruggles Co. 
Manufacturers Complete Line of Regulating Valves 
Good Agents Wanted Everywhere. 
Franklin Williams, Inc., 39 Cortlandt St., New York. Trilley 
Sales Co., 417 S. Dearborn St., Chicago, Ill. Brogan & Co., 
810 Race St., Philadelphia, Pa. R. B. Bronson Co. Century 
Bldg., Cleveland, O. L. E. Pollard Co., Met. Bank Bidg., Min- 
neapolis, Minn. L. E. Pollard Co., First Nat. Bank Bldg., 
Omaha, Neb. Rochester Vac. Valve Co., Cox Bldg., Rochester, 
uo; J. MacMillan, 1005 Bates St.. Grand Rapids, Mich. 
Kansas City Eng. Co., Scarritt Bldg., Kansas City, Mo. 


& 















eel 
is low; closed when | Pressu 
regulation ‘saves 10 fo. 
yes strain. on boilers— 












Our literature ‘explains “it fully. 
Wee for it | 


“HESS & BARKER 








ENGINEERING MACHINISTS 
























618 CHESTNUT. ~ gta 


PHILADELPHIA, Pé. 
i 
Sage 
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Tycos 


i] TEMPERATURE INSTRUMENT 


















When you specify Feos you get dependable, durable A few’ of the many different kinds 


: : : of instruments we make: 

instruments which meet exactly the particular needs Industrial Thermometers (angle and 
° . i. * straight stem 

for which they are designed: instruments that have Straight and Angle Stem ‘Thermom- 


eters 


behind them years of study and analysis of industrial apinary Recording ‘Thermometers 


temperature and pressure problems of every descrip- 5¢!*,Contained Recording Thermom- 
tion. Capillary Index (for dial) Ther- 
mometers 


Abroad and at home, in practically every line of i Thermoelectric Pyrometers 
: P y y. e of industry where Recording Thermoelectric Pyrom- 


increased production at minimum cost is demanded, JZeos eters 
Indicating, Recording and Controlling Temperature Instruments Fery Radiation Pyrometers 


are relied upon implicitly. They are their own best adver- Temperature Controlling Devices 
Time Controls 


tisements. Capillary Electric Contact Tempera- 
Complete taf ti ° ps ture Controls 
omplete information on any instrument or type of instruments Laboratory Engraved Stem Ther- 


on request. mometers 
Hygrometers (wet and dry bulb) 


Indicating and Recording Thermo- 


laylor [nstrument COMPANIES cal sree one 


Hydrometers M. C. 


ROCHESTER, N. Y. iia Vacuum Gauges 


Aneroid Barometers 


There’s a Seos or Zor Temperature Instrument for Every Purpose 


TA NO EXCUSE FOR WASTE 
MBIA RECORDING GAUGES ee ee 


in any plant can get this 


BACHARACH 
Pocket CO, Indicator 


for only a few dollars, which makes 
accurate CO2 analyses at the rate of 
17 to 20 per hour. Write for cir- 
cular and what the U. S. Bureau 
of Mines says about this instrument. 











(ony 


Pres 






. This, gentlemen, is the ‘“Co- 

6 fea =6lumbia” chart. We make it 

7 ee as distinctive in appearance 

ye Tf as possible because it is your 

“— guarantee for absolutely ac- 

curate records of Pressure, 

Vacuum and Draft. That’s 

why we designed the original 
“day and night” border. 


Our Hine of “Columbia” 
Recording Gauges covers 
every modern industrial re- 
quirement from the measure- 
ment of very low draft to the 
measurement of the highest 
hydraulic pressures. 


And our “Columbia” Recorder 
is designed and built with a 
thorough understanding of 
industrial requirements. Ac- 
curate always, sensitive, 
sturdy and equipped with in- 
numerable features that are 


Bacharach Industrial Instrument Co. 
Commercial Bldg. Pittsburgh, Pa. 

















positively exclusive. To EARN More—LEARN More 
Get our Catalog Section B100. That’s a truthful correspondence 7 In exchange 
school slogan—but, Mr. Engineer, do for an indi- 
you know.that by using a Trill In- cator we 
Schaeffer & Budenberg dicator you will learn more of the allow $105 
° principles of engines, 
Manufacturing Co. pumps and compressors, Y 
especially the character- 
Brooklyn, N. Y. istics of your own ma- 
—. in a epg toed ager 
than by many hours 0 
conmge preety hard study? In fact, the 
St. Louis Philadelphia discussion on engines in 
Los Angeles Washington any text book refers 


directly to the indicator. 
Indicating is not only 
interesting and instruc- 
tive but results in in- 








ALSO—Gauges forall Pres- 
creased efficiencies, which 
= and Draft. is the point that attracts 
Tachometers, — the attention of the boss. 
Counters ° oe, ones eaves’ rena ~ po ge ie tenty interesting. 
. ou need an indicator—why not write today for our easy 
Calorimeters, payment plan? 





_ TRILL INDICATOR CO. Pine Street, Corry, Pa. 
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Why Use a Step-Ladder: 


FOXBORO 


TRADE MARK 





DIAL TYPE THERMOMETERS 


CAN BE READ EASILY FIFTEEN FEET AWAY 


They have a long open scale, distinct indicator 
and white figures on a dull black ground. 
They have no fragile glass parts to break, as 
the bulb and all connecting parts are made of 
metal. 

They are made in both the long-distance and 
stem types, for ranges from—25 to +1000 
Fahr. 

They are permanent in calibration and are 
guaranteed to withstand the hardest service. 
There is no mercury to separate. 


In our new Power Plant Bulletin, D 115, you will find 
this instrument and others described. Send for it. 


THE FOXBORO CO., Inc. 


FOXBORO, MASS., U. S. A. 


New York Chicago Pittsburgh SanFrancisco Birmingham Philadelphia Cleveland Tulsa St. Louis Peacock Bros., Montreal 


CRO 


The 














LE 





Pressure 
LZ 
Recorder Me 
A half turn on the lock nut makes a solid with 
gage out of this Sheet Metal Micrometer. 
The ratchet friction feed insures uniform Jeweled 
pressure against the work without danger Clock 
of springing the frame. Like all Star rn 


rett Tools, it carries an absolute guaran- 
tee of accuracy and quality. 





A very sensitive and durable instrument for recording 
Write for catalog No. 21 ‘‘N.’’ variations of pressure in a steam boiler. 

The movement is enclosed in dust-proof case, pressure 

tube, has solderless joints, linkage for easy a 

and pen and pen table work in conjunction—all independent 

The L. S. Starrett Co. of the case—mounted on a socket extending to the boiler. 

Chart rotates once in 24 hours. Practically no limit to 


range of pressure to be recorded. 
Address our nearest store. It is located for your con- 


The World’s Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 

















Athol, Mass. deat venience. 
‘ Works at Boston, Mass. 
"Ot anf T.-4.. Crosby St e am Gage & Valve 
& \ Q Uompany 
Starrett Tools New York Chicago . London 
HAMMEL AA | 








30 


WER PLANT 


PO | 
ENGINEERING 


December 15, 1919 








60 Days’ Free Trial 







Checks 
Efficiency of 


Boiler Room 


It isn’t necessary for you to be on the 
job every minute in order to keep tab 
on the coal pile. A Havard will keep 
accurate record of fuel used when you 
are elsewhere, on a business trip or 
using your time to a better advantage. 
It even works while you sleep. 


Any office boy is able to read the 


+& meter and make exact reports on where 
Goes your coal is going, and how efficiently 
in it is being burned under each boiler. 
Pipe 


The Havard Coal Meter gives pre- 
cisely as accurate a record as gas, elec- 
tric or water meters. Power plants 
which have given them a thorough test 
pronounce them accurate. 


Havard Coal Meters 


measure coal instead of weighing it. Any possible chance 
of human errors is eliminated. The operation is scientifically 
and automatically performed. 


F It is simple and 
| inexpensive, easy to 





Requires little or 
no repairs. Soft or 
hard coal is burned 
most economically 
whenever they are 
used. The Franklin 
Institute, at Phila- 
delphia, without 
solicitation, gave it 
the highest award. 


Linit, the institute awerés the Certificate of merit to Oliver 
D. Unveard, of Allentown, rs., for hig Levantion of The kavard 


Coal Meter, 





an Of the Committees 
rg ence and the arte, 


4 Try it for 60 days 
free. 


Write for further 
details. 











Franklin Institute Award. 


0. D. HAVARD CO., 


ALLENTOWN’ 
PENNA. 


Never Guess About Coal 


Know exactly how much is burned 
under each boiler and what is accom- 
plished. 


C. J. Coal Meters 


gives the absolute facts about your 
coal and an indisputable record of 
boiler performance. They spur fire- 
ment to better and more economical 


work. 





Our circular tells the story. Write 
for copy. 


C. J. Manufacturing Co. 


3427 North 5th Street Philadelphia, Pa. 








THE FRANKLIN INSTSIUIE OF THE STATE OF PENNSYLVANIA - install, makin £ 
ray dane yes ealigeet op heavy, expensive 
in contideration of the invention of s oster for 
the measuranent of franvler neterisl, which oontines olvplicity equipment unneces- . 
,0f ponetraclion with relintility in operation, 16 autoratic in sary. 
«setion and ecourste in mexcurenent within 6 rescombly wml) 








“More Than A Meter” 
For WEIGHING Liquids 


THE IMPROVED 


Leinert Automatic Gravity Scales 





For Boiler Feed — Condensation 


Blow-Off 


You Write Us for Book “A” 
John Simmons Company 


Valve-Piping & Steam Specialists 
106 Center Street NEW YORK 
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More 
Dependably 


Accurate 


You know the difference be 
tween occasional and dependable 
accuracy in a watch or a compass 
for instance. Then you can readily 
understand that we have built 
into every Bailey Meter of every 
type—dependable accuracy. For 
example, 





BAILEY WEIR METERS 


have all the accuracy of the V-notch or 
rectangular weir but with design so simpli- 
fied and workmanship so perfected that 
accuracy of indication and record is de- 
pendably maintained. 


Bailey Displacing Members are so de- 
signed and constructed that no changes can 
alter their motion from the exact proportion 
to rate of flow. - 


This motion is transmitted to the record- 
ing pen attached directly to the main 
shaft carrying the displacing members 
which shaft passes through a patent pres- 
sure-tight bearing in the side of the meter- 


tank. Cams, springs, flexible connectors, 
racks, gears, roller guides or other complica- 
tions that cause inaccuracies and give rise 
to need of adjustments are entirely done 
away with in the Bailey Meter. 


Even flooding of the tank cannot damage — 


or impair the permanent accuracy of this 
meter while actual use in many plants 
show their continuous accuracy at all rates 
of flow. 


Write for bulletins and freely 
consult our engineering staff 
on all special metering prob- 
lems. 


BAILEY METER COMPANY 


2013 E. 46th Street, Cleveland, Ohio 


Oliver Building, Boston, Mass, 
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[RVING SUBWAY 














TRADE MARK 


RVING STE 


(PATENTED) REG.U.S. PAT. OFF. 


ABSOLUTELY NON-SLIPPING ALWAYS 














Safety and Comfort Combined 


You can hurry all you wish, on a stair or 
ladder with Irving Safsteps. Your foot 
won’t slip. No matter what kind of 
shoes you’re wearing, the thin bars of the 
Safstep will grip them. No matter how 
greasy or oily or soapy the Safstep may 
be, your weight will force non-slipping 
contact with the edges of the bars. Even 
ice or snow cannot destroy this remark- 
able foot-gripping quality of the Safstep. 
And—besides—it is positively non-slip- 
ping throughout the life of the step. 
Let us send you Catalog 2A15. 


IRVING JRON WORKS Co. 


LONG ISLAND CITY, N.Y..U.S.A. 


Workers in Iron and Steel to Quality Standards 
and Manufacturers of 


[RVING SUBWAY 


(PATENTED) REG.U.S. PAT.OFF 


THE FIREPROOF VENTILATING FLOORING 
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A Costly Steam Pump or This Little 
Inexpensive 


U. §,. Automatic Injector— 
WHICH SHALL IT BE? 


Will you use two pumps or one pump and 
an injector? There’s a mighty big differ- 
ence between the cost of a pump and the 
cost of an injector. Think of the saving in 
eliminating just one pump. 
tet course, the injector you use will be 
the U. S. Injector. That’s the 
standard injector throughout the - 
country. Over 400,000 in use. 


View herewith shows the 
Be simplicity of internal con- 
ae. : struction. Working parts are 

MPS. renewable in a jiffy. It is guaran- 
teed to be the best injector on the 
market. If you do not find it so, 
send it back and we'll return your 
money. 
















7 American Injector Co., 
(IL H 180 14th St., Detroit, Mich. 





























SS 555 

































VERY PBEN.- 
BERTHY Injector 
undergoes the fol- 
lowing tests that 
tell— before going 
to you: 
Start Low—20-22 Ib. 
steam on 8 ft. lift. 
Work High — 165- 
170 1b. steam on 
3 ft. a 
Lift Water—20-24 ft, 
on 60-80 1b. steam. 
Handle Hot Supply 
Water 120-130 deg. 
at 60-80 Ib. steam. 
115-120 deg. at 100 
_Ib. steam. 
95-104 deg. at 125 
Ib. steam and to do 
this automatieally, 


Write for the 
Catalog describ- 
ing Ejectors — 
Automatic Wa- 
ter Gage—Auto- 
matic Cellar 
Drainer — Re- 
grinding Valve, 
etc. 


FHLTAI A aa 


(Established 1886) 
DETROIT, MICH. 


Canadian Plant: 
Windsor, Ont. 

New York Depot: 
71 Beekman St. 


Penberthy 
Injector 
Company 
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“MONCRIEFF” 





The Only Genuine Scotch Gauge Glass 








Every engineer who has used Moncrieff 
Gauge Glasses well understands why we want 
to call your attention to the fact that “Mon- 
crieff” is a Scotch Glass, and the only Genuine 
Scotch Glass in the world. 

Because the sands of Scotland have for cen- 


_ turies been known the world over as the best 


for making strong, tough glass. That’s why 


“Moncrieff” Gauge Glasses are stronger and 
tougher than others. This you will realize just 
as soon as you once try “Moncrieff.” 


Made in 2 brands—“Perth” Brand for pres- 
sure up to 200 lbs.—“Unific” Brand for pres- 
sures up to 400 Ibs. 


May we send you the booklet? Write. 


#i A. Rogers Company, 87 Walker Street, New York 


Sole Agents for the United States 




















Don’t Let Coal Stop 


You—Burn Oil 


A better, cleaner, cheaper and more effi- 
cient fuel than mines produce. Thousands 
of users say it is. They should know. 


HAMMEL 
Oil Burners 


enable them to burn hydrocarbons of 
any gravity under boilers. Give an in- 
tense flame—a quick steam producer. 

Flame is fan-shaped and reaches clear 
across firebox. Oil is atomized by steam 
jets and brought into intimate contact 
with air. 

Perfect combustion, of course. Inten- 
sity of flame easily controlled to meet load 
conditions. No carbonizing. 

Fuller details and partial list 
of satisfied users on request. 


Hammel Oil Burning Equipment Co. 


185 Devonshire St., Boston, Mass. 


New York, N. Y. Providence, R. I. Portland, Me. 








Gauge Glasses to be Trusted 


They won’t explode and put workmen in 


the hospital. They will protect boilers. 


HIGH PRESSURE 








Strong’s Ironclad 
High Pressure 


Gauge Glasses 


are made of the toughest and most durable 
glass manufactured. They resist high pres- 
sure steam. The greatest industrial plants 


of the nation rely on them for safety. 


The Strong Machinery & Supply Co. 


Dept. A. 21 Walker St., New York 
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The best buy iad 
of the year 


First—Pay 
afterwards 





AUVadlT 
INVId YAMOd 


PRICE DOES NOT 


Power Plant Practice Complete— — apvaxcz, 7031s 
only $16—Payable $2 per month 


If you are determined to go to the top in the power plant, no other books or courses will help 
you as much as the Power Plant Library. 

When your advancement, and your future, are at stake, you want only the best to be had in o 
instruction, regardless of the price you pay for it. Do not think that because the Power Plant o 
Library costs only $16 you can get something better. You cannot. Over 30,000 owners of these books will o 
bear us out in this statement. No matter how much you might pay for books or courses, you can- o 
not get more definite, more thorough, more complete and comprehensive instruction than is eo 
contained in the Power Plant Library. Why? Because these books are the best. They are roe 
written by practical men. They are written in accordance with the work as it is done. we McGraw-Hill, 

Beginners use them daily and advance rapidly. Oilers and ny rg chief <i}. Book Co., Inc., 

i in half the time. Chief engineers use them to fit themselves for the han- ¢ a ; 
engineers in ha e time ie gine s vw 239 W. 39th Street, 





dling of larger plants. a 
Every subject that the power plant man must know is covered. Mathe- oe New York, 
matics, engineers’ examination questions, boilers, engines, pumps, valve’ set- ? tii © a Gee 


ting, shafting, belting, governors, electricity, steam turbines, refrigeration. 4? _paid, your new Power Plant Library, 
NY ¢ 
¢ 


; ; : ht vol i 00, _ 
It will cost you nothing whatever to examine the eight volumes. ghsscey car been wae = 


It is no trouble for us to send them on ten days’ trial. Merely oe” $2.00 in ten days and $2.00 per month 

return the coupon. That’s all. ws ne paid. If not wanted I will write for 
We pay the charges to you, and the return charges if you ” i eetntsiilieaeeaanead 

are not thoroughly pleased. Act now. The Power Plant o 

Library is truly the best buy of the year. ar BRRMBPRED 5106 640000055500s006% seeeeeensi es Raeewerean : 

: « 
M G Hill RB k C I a Residence Address .......+-+sseeeeeeeees ee ys 
« 
Curaw-Iil 00 0., nc. gf) sty: amd State .....seececeeeeessreeeeerees costs i csbetionkel 
? 
239 West 39th Street New York ” Where Employed ..........-. oecees wocccece oneeens, cccccccccce cecccccecee®, 


¢ 
o 
4 Occupation ......ccccccccccccccccce sovvescescccccvcccscecsecs 
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When Air Said ‘Halt’ 


GEORGE WESTINGHOUSE 


Inventor of the Air Brake, etc. 
Born 1846 - Died 1914 





In those days they had to start braking by hand when the 
train was a half-mile away from the stopping point. Accidents 
were frequent. By means of compressed air, Westinghouse 
achieved the ‘‘impossibility’’ of stopping the train in a moment. 


XPERIENCE with extraordinary happenings has taught us to use 
the word ‘‘impossible’’ with greater caution than formerly. In 
the days of Westinghouse buyers and users of Wiping Waste 

shrugged their shoulders at variations of quality, of weight, of ‘‘tare’’ 
(wrappings). ‘‘You can’t get it a/ways the same,’’ they said. 


But now you can. For Royal Cotton Waste is Standardized, Guaran- 
teed for uniform quality, even weight and a 6% limit of “‘tare’’. 





It is no longer an elaborate task to order and check your Waste. For 
Royal is ordered in a moment from. sample and surely received as 
ordered. Certainty—Proficiency— Substantial Economy. 


Ask your jobber or us for the Royal Sampling Catalogue, and for the 
booklet ‘‘Clean Clean Thru.”’ 


ROYAL MANUFACTURING C2 
General Sales Offices and Plant, RAHWAY, N. J. 


New York Chicago Pittsburgh St. Louis Baltimore Boston San Francisco 
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Perfect | 
Boiler 
Feed 
Control 


is a vital necessity to any power plant. 












Economy of Coal 


is impossible 
when boiler 
flues are soot 
jlined. Heat 
cannot pene- 
trate soot, and 
coal burned is 
largely wasted. 
The 


National 
Flue 


Cleaner 





Stets Boiler Feed Control steadily and con- 
tinuously supplies the water needs of the boiler. 
It varies the supply according to the need, thus 
making the boiler feed proportional to the 
steaming rate. It helps the boiler to carry 
extra demands, makes firing easier and coal 


enables firemen to have clean tubes all the time, to : 
effect great savings in fuel and get full steaming ae sonal 
capacity from boilers, without disagreeable labor. | No complicated parts to get out of order. 


The National system consists of a series of pipes 


clamped on the boiler front with a patented jet before A compensating pressure float—no stuffing 


each tube. The piping is divided into sections, into boxes. Perfectly balanced. It increases power 
each of which in turn dry steam is admitted at will of and assures steady plant operation. 
operator. 
when steam enters a section it.is expelled forcibly from all i ite i i - 
the jets of the section, driving soot and ash to rear of the If ers will — immediately oor — 
combustion | chamber. PS : . nes let,. which describes the “Stets” completely, 
Entire boiler is cleaned in a few seconds and without inter- ‘ : s 
ruption. System is indestructible. No repairs or upkeep. you will see how it will save you both labor 
esults guaranteed. : 
In order that we can name you price, please state number and a It's. free. x 
wd — “4 gd od your return tubular boilers, also state 
whether uptake is front or rear. 
Write for particulars and testimonials. The Williams Gauge Company 
° 
National Flue Cleaner Company, Inc. 643-5-7 Fourth Ave., Pittsburgh, Pa. 








Groveville, N. J. 








A Real Sent 


Fuel on 
Saver Trial 
The Tornado Boiler Tube Cleaner Does the Work with Dry Air 


by just using enough steam through 14-inch hose to secure a strong, continuous 
blast. More efficient and economical than scraper or brush. 


The Paul B. Huyette Co., Inc., south sin Src, Philadelphia, Pa. 

















ELASTIC 
CEMENT N93 | 


For Tight Joints 


Screw thread joints made with 
SMOOTH-ON ELASTIC CEMENT No. 
3 are surely made, not “may be” made. 
SMOOTH-ON expands as it sets—seals 
the tiny irregularities that ordinary 
jointing compounds never catch. Order 
2 5-lb, can today from your Supply 

ouse, 


SMOOTH-ON MANUFACTURING CO. 
| 570-574 COMMUNIPAW *AVE.. JERSEY CITY. N.J. U.S.A. 








“Daintenanee 


Standard in theWor'ds 
Largest Power Plants 


Every boiler needs a mechanical soot § 
blower. Leaders of world industry, such as 
General Electric, Ford Motor, Du Pont 
Powder, Standard Oil, have found Diamond 
design and construction superior. If your 
boilers are not equipped, write for Bul etin oe. 


Di DIAMOND POWER SPECIALTY COMPANY ad: 
Detroit, Michigan 


SGOT BLOWERS - SAVE 4 to 8% Pic 


WL NA EV A ANN OE 




















a iit 





CHICAGO OFFICE SAN FRANCISCO OFFICE 
221 N. Jefferson Street 56 Sacramento Street 
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MARION 
FUEL SAVERS 


Stop 





Marion Planet 
Soot Blowers 


For all types of water tube boilers 


Blow the soot and ash from your boiler 
tubes with the Marion Planet Steam Soot 
Blower and have them in 100% working con- 
dition all the time. The Planet Soot Blower is a permanent 
installation and always ready to use. All the tubes can be 
cleaned in less than five minutes. The job is clean and easy 
to do. . 


They have the internal welded nozzle, which is fully pro- 
tected. 


Notice the hand wheel and chain arrangement for oper- 
ating the blowers. This makes them positive and easy to 
operate. 


Send for our catalog on soot blowers. We also make the 
Main Duplex Front End Blower and the Marion Rotary 
Soot Blower for return tubular boilers. 


Use our Keystone Draft Blower for bad coal. 


Marion Scottdale Grates 


The Scottdale Grate is a rocking and dump- 
ing grate for bad clinkering coals. It has a 
rocking movement that sifts out the fine ash, 
and a full dumping movement that drops all 
clinkers into the ash pit. 





Get our catalog on grates, which is a complete hand book on combustion. Free for the 
asking. 

We also ‘manufacture the Shear-Klean Grate, which will handle low grade coals without 
wasting the fuel. 


Marion Hand Stokers will meet the smoke ordinance and save coal at the same time. 
Write for details. 


Marion Machine, Foundry & Supply Company 
Box 400, Marion, Indiana . 
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8 Barrel Loads of Scale 


This letter speaks for itself: 


Berea, Ohio, April 15, 1919. 
The General Specialty Co., 
Buffalo, N. Y. 

Gentlemen:—We are very pleased to inform you that 
last Saturday we used the “Torpedo” and obtained 
8 barrel loads of scale. We therefore feel that the 
remover has paid for itself in this one operation. 

Yours very truly, 
The Dunham Company. 


We don’t feel ‘an we can say anything more 
forcible in favor of 


The “Torpedo” 


c.9 It does its work and 
ao oS, 


does it well. Op- 
erated by air or steam, 
it goes into the tubes 
and shakes off scale— 
finds it where wunsus- 
pected. 

Cleans a boiler in 2 
to 4 hours by lightly 
tapping 11,000 times a minute on the tubes. Sets up 
vibration. Brittle scale cracks and falls off. That’s all. 

We would like you to give the “Torpedo” 
a free trial on one boiler. We'll send it 
to you. Afterward, it’s up to you. 


The General Specialty Company 
69 Carroll Street, Buffalo, N. Y. 














Save Tubes 
by Cleaning 
Them 


with a device which allows no chance 
for injury to them, at the same time 
removing every bit of soot. 


PILLEY’S COMBINATION 


BRUSH AND SCRAPER 


is a compact and simple device, perfectly fitted for 
this purpose. 

The brushes are of highly tempered wire. The 
collapsible scraper ends allow easy insertion into 
the tube, and by reverse turn of the handle they 
are expanded to the tube’s diameter. 

Soot cannot cake or stick, for no steam is used. 

Made in sizes for tubes 2 in. to 6 in. 

A speedy and efficient worker which makes steam- 
ing capacity jump 

Write now for ‘juller details. 


Pilley Packing and Flue Brush Mfg. Co. 
611 S. Third Street, St. Louis, Mo. 
Eastern Office: 71 Fulton St., New York 


Price. $1.00 Per Diameter Inch. 














Dirty Flues Eat Up Money 


Keep ’em Clean 


Get the Ruggles “Perfection” and watch boiler 
capacity jump while coal bills drop. 


The best flue cleaner made—bar none. Light and 
simple, but very strong. Efficient and dependable. 
Works like a plane with a tendency to get in deeper 
all the time. 


Knives have a long, shearing cut against which 
incrustations of soot, ash and dirt are helpless. Have 
the flexibility that enables them to override flue 
imperfections, such as blisters or welds. Indis- 
pensable and easily operated. Guaranteed to do 
the work. 


Order from your dealer or direct from 


Ruggles & Ruggles 


Batavia, IIl. 








RO T Oatances 


are the efficient, simple and easily operated means 
of maintaining that cleanliness in all types of Boil- 
ers, Condensers, Economizers, Evaporators, etc., 
which is so supremely essential to safe and econom- 
ical operation. 


Write to Tube Cleaning Headquarters for 
consultation on your cleaning problems. 


Type W. D.—Driven by Water Pressure 
Type A. D.—Driven by Air or Steam 





THE ROTO COMPANY 


96 TEMPLE STREET HARTFORD, CONN. 
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A Few Uses for 
TUEC 
Suction Systems 


Electrical Apparatus 
Coal Pulverizing 
Plants 
Portland Cement 
Plants 
Paper Box Factories 
Rubber Plants 
Steel Plants 
Wire Mills 
Textile Mills 
Fur Garments 
Manufactories 
Printers—for Cleaning 
Flax from Paper 
Carpet Mills 
Cereal Mills 
Woodworking Plants 
Powder Mills and 
Laboratories 
and Scores of Others 


. 
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For 


ary Cleaning Purpose 


A TUEC Suction Plant is Most Efficient and Economical 


HE intrinsic value of some kinds of industrial dust is 

so great that it can be salvaged at a very substantial 
profit—as cork dust, and chips, gold filings, saw-dust, 
cement from the fabric of empty sacks, sulphur from rub- 
ber tire fabric, etc. Other forms of dust are so highly 
destructive that they must be collected and imprisoned 
right where they are produced and not permitted to settle 
on delicate machinery—as coal dust, silk, wool and cotton 
lint, soot in steam boiler flues, etc., etc. While conserva- 
tion and economy demand that floors, walls, ceilings and 
other surfaces be frequently cleaned of all deposits of 
ordinary dust. 

Almost every week some new application of TUEC Dust- 
Removing SUCTION POWER is discovered by ourselves 
or some manufacturer. No matter how unique your prob- 
lem may appear to you, it will pay you to get our advice 
and suggestions, without any obligations. . 

Our experience proves that only one factory in thirty can 
afford to cling to the inefficient broom and brush method of 
cleaning and removing dust. . 

Write for full information. Let us tell you what TUEC 
service is doing for others in your line. 

THE UNITED ELECTRIC CO. 
General Offices, Canton, Ohio, U. S. A. 


Branch Offices: 
231 Insurance Exchange Bldg., 


321 Madison Ave., ; 
Chicago, Ill. 


New York‘ City 
Toronto, Canada 
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More TUEC Stationary Vacuum 
Cleaning Plants have been sup- 
plied to factories, mills, office 
buildings, hotels, schools, thea- 
tres, hospitals, public buildings, 
steamships, railroad depots, etc., 
than of any other make. We'll 
be glad to tell you why. 
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Multiple Filtration 
Double Capacity 
Easy to Clean 








ing. 


Lagonda Grease Extractors 


are correct. Judge for yourself. 


Are they thorough? All water filtered through five layers of filter 
cloth; Multiple Filtration. 

Is it necessary to cut them out for cleaning? No. They have two 
units; one is always in service while the other is out for cleaning. 
Using both chambers gives double capacity. 

How about cleaning? Very easy and simple. See the illustration 
above. Lift out the filter spool, wind on a clean length of cloth, 
replace. ; 

The outfit takes up small space. Materials and workmanship are 
strictly guaranteed. Let us give full information about this ideal 
power plant filter. 


O%4 agonda My, Co. 


SPRINGLIELD. OHO 





Bogen Puan FUEL SAVING SPECIALISTS agge@fiitis 
ST LOUIS, CHICAGO, DETROIT, Sr. PAUL, MONTREAL, LONDON 


Makers of Lagonda Boiler Tube and Condenser Tube Cleaners, Tube Cutters, 
Cap and Header Reseating Machines, Automatic Valves, etc. 


Lagonda Grease Extractor, showing 
one filter spool removed, as in clean- 
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The 


Power Plant Records 
and Analysis Number 


Directly bearing on the questions most vital to this nation and to the 
existence of civilization itself; making clear the fundamental principles 
on which any real improvement must be based; presenting in a plain, 
concise way the most modern methods of increasing and maintaining 
efficiency, we firmly believe the forthcoming January Ist number of 
POWER PLANT ENGINEERING will be the most important and 
valuable publication that has ever appeared in the power plant engineer- 
ing field. 


A veritable exposition of the most reliable firms making the most 
modern equipment, its advertising as well as its editorial pages will be 
the almost daily reference guide of consulting engineers, operating 
engineers, purchasing agents and every man who has to deal with any 
phase of the present and future conditions under which power must be 
generated, distributed and utilized. 


The text-book character and constant reference value of this “Power 
Plant Analysis and Records Number” will develop a demand for extra 
copies, as has been the case with previous specialized January first issues 
of POWER PLANT ENGINEERING. : 


While all regular subscribers will receive this splendid number as a 
regular issue, in the larger firms where POWER PLANT ENGINEER- 


ING is passed on from desk to desk, extra copies are desired to avoid 
constant reference to the office file. 


That no one may be disappointed as has been the case in years past, 
when we have received hundreds of orders for extra copies which we 
could not fill, we urge you to consider your requirements and 


Order Extra Copies Now 


50 Cents—Postage Prepaid 


Included with All Regular Subscriptions at $1.50 a Year up to 
and Including the 5th zone and $2.00 in the 6th, 7th and 8th zones. 
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ACID RESISTING METAL. 
Budd Grate Co., Philadelphia. 
COMP 


BRESSOBS. 
Allis-Chalmers Mfg. Mil- 
waukee, 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
American Well Works, The, 
Aurora, IIL 
Cameron Steam Pump Works, 
A. 8., New York. 
ce Pneumatic Tool Co., 
iT 


hicago. 
Dean Bros. Steam Pump Works, 
Indianapolis. 
De Laval Steam Turbine Co., 
Trenton, N. J. 


Co., 


Gardner Governor Co., Quincy, 
Tl. 

Ingersoll-Rand Co., New York. 

Nordberg Mfg. Co., Milwaukee. 


Plant Engineering & Equipment 
Co., New York. 

Scully Steel & Iron Co., Chicago. 

Worthington Pump - Machinery 
Corp., New York. 

Yeomans Bros, Co., Chicago, Ti. 

AIR DRILLS, 

Ingersoll-Rand Co., New York, 

N. ¥. 


4LARMS, HIGH AND LOW 
WATER. 
Anderson Co., V. D., Cleveland, 
Blliott Company, Pittsburgh. 
Lunkenheimer Co., Cincinnatt. 
Northern Equipment Co., ‘Erie. 
Reliance Gauge Column Co., 
Cleveland. 
Williams Gauge Co., Pittsburgh. 
ALUMINUM CASTINGS. 
Budd Grate Co., Philadelphia, 


ARCHES. 
Budd Grate Co., Philadelphia. 
WELDING 


Prest-O-Lite “Co., 


York. 
ASBESTOS GOODS. 
Johns-Manville Ce., H. W., New 


York. 
New York Belting & Packing 
Co., New York. 
ASH CONVEYING SYSTEMS. 
ae Co.,, Jas. A. 
ca, 
Gitrord-wooa Co., Hudson, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Company, Chicago. 
Specialty Eng’r’g Co., Phila 
BABBITT META 


Scully Stee] & Iron Co., Chicago. 
Strong, Carlisle & Hammond Co., 
Cleveland, Ohie. 


BEARINGS 
Co., Philadelphia, 


Budd Grate 
National Tube Co., Pittsburgh. 


BELT CONVEYORS. 
Portable Machinery Co., 
Passaic, N. J. 
BELTING. 
Goodrich Rubber Co., The B. F., 


Akron, O. 
Graton & caignt Mfg. Co., Wor- 
cester, 
New York ‘Belting & Packing 
Co., New Yerk. 
Quaker City Rubber Co., Phila 
Pioneer Rubber Mills, San Fran- 


cisco, Ca 
Schieren Co. Chas. A., New 
or 
Voorhees Rubber Mfg. Co., Jer- 
oy City, N. J. 
Un .- — Rubber Co., New 
BELTING SILENT CHAIN. 
ere, Chain Co., Ithaca, N. Y. 
BELT DRESSIN 


Cling-Surface Co., Buffalo. 
Dixon Crucible Co., Jos, Jersey 


City. 
Graton & Kv — Mfg. Co., 
Worcester, 
Quaker City Rubber Co., Phila 
Stephenson Mfg. Co., Albany. 
BELT LACING. 
Graton & Knight Mfg. Co., Wor- 
cester, Mass. 
BLOWERS, FAN. 
Buffalo Forge Co., Buffalo, N. Y. 
Cartas Turbine. Blower Co., 
orcester, Mass. 

Co., C. T., Newark N. J. 
Coppus Engineering & Equip. 
Co., Worcester, Mass. 

De Laval Steam Turbine Co., 

Trenton, N J. 
Power _—— Blower Co., New 


Inc. New 


Ine., 


Yer! 

Steam , Co., Springfield, 
Mass. 

ee Steam Turbine Co., Hart- 
ord, C 


onn. 
Wing Mts. Co., L. J., New York. 
BLOWERS, FURNACE, 
Carling Turbine Blower Co., 
Worcester, Mass. 

Coe Co., C. T.. Newark, N. J 
Coppus Engineering & Equip. 
Co., Worcester, Mass. 
MeCiave Brooks Co., Seranton, 

_ 


BOILERS. 
Allis-Chalmers 


Wing Mfg. Co., L. J., New York. 
LOW ERS, TUBE. 

Diamond reer Specialty Co., 
Marion Mach. ‘Srary. & Supply 


Detroit, M 
Co., Marion, Ind. 


National Flue Cleaner Co., 
Groveville, N. J. 
Pilley Pkg. & aga Brush Mfg. 


Co., 8t. uis. 
United "Electric Co., Canton, O. 
BuilER ARC 
Betson Plastic ire Brick Co., 


Brady Fdry Co, Janz A, 
hicago. 
Harbison - Walker Refractories 


Co., Pittsburgh. 
Jointless Fire Brick Co., Chicago. 
McLeod & Henry Co., Troy, N. Y. 
aa, > a Specialties Neo. ee 


BOILER BAFFLES. 
Bernitz Furnace Appliance Co., 
Boston, Mass, 
neer Co., The, New York. 
Jointless Fire Brick Co., Chicago. 
BOILER CLEANER—METAL 


NT. 
Johns-Manville Co., H. W., New 


York. 
Perelin Co. of America, Chicago. 
BOILER C 5 

Huyette Co., The Paul B., Phila 
Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. _— a, ttsburgh. 
sie Pkg. +> e Brush Mfg. 

Lou . 


0.5 
Scully Steel & Iron Co., Chicago. 
Yarnall-Waring Co. Phila 

BOILER 
Keasbey - Mattison Co., Am- 


bler, 
BOILER ‘FRED WATER PURI- 
FYING APPARATUS, 
Permutit Co., New York. 
Refinite Co., Omeha, Neb. 
BOILER GRAPH . 
Dixon Crucible Co., Jos., Jersey 


ty. 
Magnesia Ass’n of America, New 


Yor! 
BOILER "SETTING C EMENT. 
Jointless Fire Brick Co., Chicago. 
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Union Iron Works, Erie, Pa. 
Vilter Mfg. Co., Milwaukee, Wis. 


Wickes Solier Co., The, Sagi- 
naw, Mich. 
McGraw-Hill Book Co., Inc, 
New ror 
BRUSHBLS, LC. 


ARBON, 
Calebaugh Seif Lubr. Carbon Co., 
Philadelphia, Pa. 
Dixon Crucibie Co., Jos., Jersey 


City. 
Le ag hig ll Carbon Brush 
BRUSHES, DYNAMO AND 
MOTOR 


Calebaugh Self Lubr. Carbon Co., 
Philadeiphia, Pa. 
Dixon Crucible Co., Jos., Jersey 


y. 
Le Valley Vitae Carbon Brush 


Co., New Yor! 
Pilley Pkg. & Flue Brush Mfg. 
Co., St. Louis. 
BRUSHES, GRAPHITE, 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 
BUSHINGS, 
Budd Grate Co., Philadelphia, 
— GAS RECUORD- 


Sarco Company, Ine., New York. 
CASTINGS, BRASS AND IRON, 
Pratt & Cady Co. Inc, Hart- 
ford, Conn. 
Hooven, Owens, Rentschler Co., 
Hamilton, Ohio. 
CEMENT, ASBESTUS., 
Johns-Manville Co., H. W., New 


York. 
net” so Deltas & Packing 


N 
CEMENT, BELT. 
Graton & Knight Mfg. Co., Wor- 
cester, Mass. 
T, HIGH TEMPERA- 


Jointless Fire Brick Co., Chicago, 

Quigley Furnace Spec. Co., Inc., 
ao, Yor 
CEMENT, IRON. 

Johns-Manville Co., H. W., New 


rk. 
Smooth-On Mfg. Co., 
City. 


Jersey 


MUNN 














To Find the Manufacturers’ Advertisements 
of Products Listed Here, See Index Page 178 














BOILER SETTINGS. 
Betson Plastic a Brick Co.. 

Inc., Rome, N. 
Budd Grate Co., Philadelphia. 
Harbison Walker Ref. Co., Pitts- 


burgh, Pa. 
eee “eta Co., H. W., New 


ork. 

Jointless Fire Brick Co., Chicago. 

McLeod & Henry Co., Troy, N. Y. 

Quigley Furnace Specialties Co., 
New York. 


BOILER TUBE CLEANERS. 
Cleveland Flue Cleaner Mfg. Co., 


Cleveland. 
General Specialty Co., Buffalo. 
Huyette Co., The Paul B., Phila 
laos a Mfg. Co., Springfield, 


0. 
Liberty Mfg. Oe Pittsburgh. 
— Pkg. & Fiue Brush Mfg. 
'o., St. Louis. 
Roto Co., The, Hartford, Conn. 
Ruggles & Ruggles Co., Bata- 
via, Ill. 
Scully Steel & Iron Co., Chicago. 
Self-Cleaning Strainer Co., 


cago. 
United Electric Co., Canton, O. 


BOILER TUBE PROTECTORS. 
Cruise & Co., Elizabeth, N. J. 


BOILER TUBES. 
Mark Mfg. Co., Evanston, Ill. 
National Tube Co., Pittsburgh. 
Scully Steel & Iron Co., Chicago. 


Mfg. Co. Mil- 
Ames Iron Wks., Oswego, N. Y. 
Babcock & Wilcox Co., ew 
¥ork, N. Y. 
Badenhausen Co., 
ee Co., The, 


Con: 
Chandler & & Taylor Co., Indian- 


apo Ind. 
Connelly Boiler Co. The D., 
Cleveland, O. - 
Freeman Mfg. Co., Racine, Wis. 
Edge Moor Boiler Co, Edge 
Moor, De 
Erie City Iron Works, Erie, Pa. 
Heine Safety Boiler Co., St. 


Louis. 
Tadd Co., Geo. T., Pittsburgh. 


Philadelphia. 
New Haven, 


TM 


Strong er. & Supply Co., 


New Yor 


CHAIN PIPE aber gg 
Williams & Co., J. H., Brooklyn. 


RI 2. 
Jeffrey Mfg. Co.. Columbus, O. 
Link-Belt Company, Chicago. 
Morse Chain Co., Ithaca, N. Y. 


onan yr POWER TRANSMIS- 
Morse Chain Co., Ithaca, N. Y. 


CHAIN W 


HEELS, 
Babbitt Steam B8pec, Co., New 
Bedfo M 


ass, 
Crane Company, Chicago. 
OMfeinicke: Inc., H. R., Ni 
einicke, Inc., R., New York. 
Bigelow Co., The, New Haven, 


Springtield Boiler Co., Spring- 
feid, Tl 


CLOCKS, 
Ashton Valve Co., Boston. 
Foxboro The, 
Schaeffer & ‘Budenberg Mfg. Co., 
Brooklyn. 


COAL AND ASH HANDLING 
MACHINE 
ae _" Co., James A., Chi- 


Gifford. Wooa Co., Hudson, N. Y. 
Godfrey Conveyor Co., Elkhart, 
Green Engineering Co., East 
‘ Chicago, Ind. 
Jeffrey Mfg. Co., Columbus, O. 
Lakeside Bridge & Steel Co., 
No. Milwaukee, Wis. 
Link-Belt Company, Chicago. 
Portable Machinery Co., Inc., 
Passaic, N. 
Shepard Elec. Crane 4 Hoist 
Co., Montour Falls, N. 
Specialty Eng’r’g Co., Phila 
COAL CRUSHERS, 
Fuller-Lehigh Co., Fullerton, Pa. 
Jeffrey Mfz Co.. Columbus, O. 
Link-Belt Company, Chicago. 
Specialty Eng’r’g Co., Phila 
COAL PULVERIZING 
EQUIP: 


MENT. 
Fuller Lehigh Co., Fullerton, Pa. 
COAL STORAGE EQUIPMENT. 
Gifford-Wood Co., Hudson, N. Y. 
Godfrey Conveyor Co., Bikhart, 
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Lakeside — & B8teel Co., 
Milwa 

Portable Machinery Co., Ine., 
Passaic. 


Shepard Elec. Crane S Hoist 
Co.. Montour Falls, N. Y. 
Link-Belt Company, Chicago 
Specialty Eng’r’g Co., Philadel- 
phia, Pa. 
CO, RECORDERS. 
Foxboro Co., The, Foxboro, Mass. 
COCKS, AIR & EAM. 
Dart Mfg. Co. B. M., Provi- 


dence, R. L 
Kelly & Jones Co., Greensburg, 


a. 
Lunkenheimer Co., Cincinnati. 


Michigan Lubricator Co., De- 
troit, Mich. 
Powell Co., The Wm., Cincin- 


nati. 
Pratt & Cady Co. Inc, Hart- 


ford, Conn. 
Williams Valve Co., D. T., Cin- 
Oe as 


* Cincinnati. 
ent dy Go, Inc., Hart- 


Conn. 
Scully Steel & Iren Co., Chicago. 
Williams Gauge Co., Pittsburgh. 
COILS AND BEND 
eee ‘. oad Co., EB. B., Bos- 


IANCES,. 
Bailey Meter Co., Cleveland, O, 
Uehling ine Co., New York. 

COMBUST hy RECORDER. 
Sarco ioanen Inc., New York 
Uehling Instrument Co., New 


Yor 
COMBUSTION ARCHES. 
— Ms Fire Brick Co., 


oe A 
seutions vire Brick Co., Chicage. 
_ McLeod & Henry Co., Troy, 


Ms Me 
"Quigley Mg yg Specialties Co., 


COMMUTATOR DRESSER. 
Ideal Commutator Dresser Co., 


Dearborn Chemical Co., Chicage 
Plant Engrg & Equip. Co. 
New York. 
COMPOUND PIPE JOINT. 
Dixon Gress Co., Jos., Jersey 


City. 

Johns-Manville Co., H. W., New 
York. 

—— Mfg. Co., 


ty. 
CONDENSERS. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
—- Co., The V. D., Cleve- 


an 

os Steam Pump Works, 
A. 8, New York. 

Dean Bros., Steam Pump Works, 
Indianapolis. 

Griscom-Russell Co., New York 

Ingersoll-Rand Co., New York, 


Jersey 


N. Y. 
Manistee Iron Works, Manistee, 
Mich, 


Ross Heater & Mfg. Rn Buffalo. 


Westinghouse = & Mfg. 

: Co., Pittsburgh. 

Wheeler Cond. & “Ene’rs Co.. 
Carteret, 


Wheeler Mrs. Co., C. H., Phila- 
Worthington Pump & Machinery 


omg .. New York. 
* CONDUIT, LE STEEL. 
‘Westinghouse Machine Co., 


Pittsburgh, Pa. 
FOR UNDERGROUND 
EATING PIPES. 
Ric-Wil Co., Cleveland, O. 
CONNECTORS, SOLDERLESS. 
Westinghouse Elec. & Mfg. Co.. 
Pittsburgh, Pa. 
CONVEYORS. 
ane | a Co., James A., Chi- 


Giftora. Wood Co., Hudson, N. Y. 
Godfrey Conveyor Co., Bikhart, 


nd. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Company, Chicago. 
Portable Moahinery Co., Inc., 
Passaic, N. 
Specialty. Baers Co., Philadel- 
hia, 


Pp 
coouiNa’” SYSTEMS. m 
pray Eng’r’g Co. oston. 
Wheeler Cond. & Eng’r’g Co. 
Carteret, N. J. 
Wheeler _ Co., C. H., Phila- 


delph 
COOLING TOWERS. 
Wheeler Cond. & Eng’rg Co.. 
Carteret, J. 
Wheeler Mfg. Co., Cc. H., Phils- 
delphia. 
Worthington Pump & Machinery 
Corv., New York 
CORDAGE. 
Waterbury Co., New York. 
Schaeffer & _Budenbe: rg Mfg. Co.. 
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Many representative concerns, some so gigantic as to be 
ranked as industries in themselves, trust CAMERON PUMPS 
with their water supply and other important operations upon 
which their livelihood depends. These organizations buy with 
utmost care, and if there is any way of determining what is 
BEST they have it and exercise this knowledge in their 
buying. 

The many Cameron Pumps in 


use today by representative 
concerms tell their own story. 


A. S. CAMERON STEAM PUMP WORKS 
11 BROADWAY, NEW YORK 


Offices the World Over 17CM 
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See Signboard Section Pages 101-102-103-104 


LCABESTON 


“THE UNIVERSAL PACKING” Red Fibre Sheet 
THE JOHNS-PRATT COMPANY, HARTFORD, CONN. Packing 




















WE-FU-GO AND SCAIFE 


PURIFICATION SYSTEMS 
SOFTENING & FILTRATION 
FOR SOILER FEED AND 
ALL INDUSTRIAL USES 


WM.B.5CAIFE & SONS CO. PITTSBURGH. PA. 











By Strengthening the Weakest Part 
Cruise Boiler Tube Protectors 


add years of service to your boilers. Their cost is but a trifle, they are easy to 
attach, and they afford a practically new set of tubes. Write for particulars. 


aSRands26R CRUISE & COMPANY ffiz'kpernN3. 
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COUPLINGS, INSULAT 
Chas. R. Bond Co., Philedelphia, 
Karge-Baker Corp., Phoenix. 


N. Y. 
Unifiex Coupling Co., Philadel- 
phia, Pa. 

COUPLinus, « NION, 
Cresson-Morris Co., New York. 
Dart Mfg. as E. M., Provi- 

dence, L 
7 * 2, Co., Lexington, 


Mark ‘Mts. Ce., Bvanston, Ill. 
CRAN KS, 

Lakeside ae & Steel Co., 
No. Milwaukee, Wis. 
Link-Belt Company, Chicago. 

Shepard Eiec. Crane @ Hoist 
Co., Montour Falis, N. Y. 
DIE STOCKS. 
— Mfg. Co., Bridgeport, 


Crane’ Co., Chicag 
Curtis & Curtis Co., Bridgeport, 
Conn. 


DRILLS, goto AIR 
oe Pneumatic * Tool Co., 


Mark “a Co., Evanst m1." 
DRIVES, ; aes 
Morse "Chain Co., Ithaca, N. Y. 
DYNAMOS AND MO TORS. 
balmers Mfg. Co., Mil- 


waukee, W: 
De Lavai steam Turbine Co., 


on, N. J. 

ee Elec. & Mech. Wkza., 
8t. Joseph, Mich. 

General Electric Co., Schenec- 
tady, N. Y. 

Moore Steam Turbine Co., Wells- 
ville, N.Y. 

Manistee Iron Works, Manistee, 
Mich, 

Ridgway yg & Engine Co., 
Ridgway, P. 

Terry Steam Turbine Co., Hart- 
ford, Con: 

Westinghouse Electric & Mfg. 
Co., Pittsburgh. 


Hayden & Derby Mfg. Co., New 
or 
Penberthy Injector Co., Detroit. 
ELECTRICAL MACHINERY AND 
RI PPTIES 
Allis-Chalmers Mfg. Ce., Mil. 
wa Wis. 
Bconomy "ruse & Mfg. Coa, 
Chicago, 
@enerai . a Co., Schenec- 


tady, . x. 

Ridgway Soegme & Eng. Co. 
Ridgway, 

Westinghouse FTiectric & Mfg. 
Co., Pittsburgh. 

ELIMIN. , AUTO. STEAM. 

~~ + & Co., W. H., Wilkes- 
arre, Pa. 

Robertson & Sons, Jas. L., New 


AIRS, 
Coe Co., C. T., Newark, N. 
Hess & Barker, Philadeipbia, 


Pa. 

ENGINES, GAS AND GASOLINE, 

Allis-Chalmers ne Co., Mil- 
waukee, 

Chicago Paemeaete Tool Ce., 
Chicago, Ill. 

Cc . ag Cooper Co., Mt. Ver- 


oO. 
Nationai pe on Pump & Mach. 


City, Pa. 
ENGINES, OIL. 
Allis-Chalmers Mfg. Co., Mil- 
waukee, W: 


= Pneumatic Tool Co., 
Ingersoll-Rand Co., New York, 


McEwen Bros., Wellsville, N. Y. 
National Transit Pump & Mach. 
Co., Oil City, Pa. 
Worthington Pump & Mach. 
Corp., New York. 
TEA 


ENG . 8 M. 
Allis-Chalmers Mfg. Co., Mil- 
waukee, is. 
Ames Iron Wks., oy 4g N. ¥. 
Ball magne Co., Erie, Pa. 
Chandler & Taylor Co., Indian- 
apolis, In 
° A Cooper Co., Mt. Ver- 


oO. 
De ‘Laval Steam Turbine Co., 


midienee Elec. & Mech. Wkza., 
8t. Joseph, Mich. 
Brie City Iron Works, Brie, Pa. 
Griscom-Russell Co., New York. 
Hooven, Owens, Rentschler Co., 
Hamilton, Ohio. 
Nordberg Mfg. Co., Milwaukee. 
Ridgway Dynamo & BEng. Co.. 
Ridgway, Pa. 
Skinner Engine Co., Erie, Pa. 
Eng. & Mach. Co., Troy, 


Vilter Mfg. Co., Milwaukee, Wis. 
Westinghouse Machine Co., 
Pittsburgh. 


Worthington Pump & Machinery 
Corp.. New York 
ENGINE STOPS. AUTOMATIC. 
Rugegles-Klingemann Mfg. Co., 


Rostan 
Strong. Carlisie 4 Hammond Co., 
Cleveland. Ohia 


POWER PLANT 
ENGINEERING 


EXHAUST HEADS. 
Direct Separator Ce., Syracuse, 


. 
Hoppes Mfg. Co., Springfield, O. 
ee iam Co., The, New 


Yo 
Roberteon & Sons, Jas. L., New 


or 
Sims Co., The, Erie, Pa. 
ee & McDaniel Ce., Phila- 
de 
EXTHAL! ron OIL AND 


Blackburn-Smlth pera New 


Griscom-Russell Co., York. 
Lagnnte Mfg. Co., Sbringteld, oO. 
ms Co., The, Erie, 
FANS. ELECT 
Buffalo Forge A Buffalo, N. Y. 


me * Elec! Co., Schenec- - 


N. Y. 

Weutlnahiune Biectric & Mfg. 
Co., Pittsburgh. 

Wing Mfg. Co.. i“ J.. New York. 

ame, Se AND VENTI- 

Andersor (o., V. D., Cleveland. 

Power Turbo-Blower Co., New 


York. 
Scaife & Sons Co, Wm. B., 
Pittsburgh. 
Sims Co., The, Erie, Pa. 
Springsete, Boiler Co., Spring- 


e 
Wayne Oil Tank & Pump Coe., 
Ft Wi 


ayne, Ind. 
Wheeler Cond. & Eng’r’g Co., 
Carteret, N. J. 


FEED-WATER CONTROLLERS. 
Chaplin-Fulton Mfg. Co, Pitts- 


burgh, Pa. 
Botfield Spec. Mfg. Co., Phila- 
delphia, Pa. 
Harbison, Walker Ref. Co., Pitts- 
ur, 
Jointiess Fire Brick Co., Chicago. 
McLeod & Henry Co., Troy, N. Y. 
Quigiey Ay Specialties Co.; 


suenn. Carlisle & Hammond Ce., 
Cleveland, Ohio. 
FEED-WATER FILTERS, 
Blackburn-Smith Corp., N. Y. 
Elliott Company, o rgh. 
Griscom-R 
Lagonda Mfg. Co. = Sperneee. oO. 
Permutit Co., York. 
Refinite Co., saake Neb. 
Scaife & Sons Co, Wm. B., 
Pittsburgh. 
Wheeler Mfg. Co., C. H., Phila- 
deiphia. 
FEED-WATER HEATERS AND 


—- -Smith Corp., New 


Biliott Company, Pittsburgh. 
Griscom-Russell Co.. New York. 


H yg 4 Spri 1d, O. 
oppes 0. ngfie 
Howard Tres Wis, Bu = 
Kieley & Mueller, Inc, New 


York. 
i ~~ teed Co., The, New 
ork. 
Robertson & Sons, Jas. L., New 
York. 


Ross Heater & atte Cm : Buffalo. 
Sims Co., by 
FILTRATIO hg A ARATOS, 
Permutit Co., The, New York. 
Refinite Co., Omaha, Neb. 
FILTERS, WATER. 
Blackburn-Smith Corp., New 


N. Y. 
Scaife & Sons Co., Wm. B., 
rg 


RS, OLL. 
Blackburn-Smith Corp., New 
ork, N. Y. 
Bowser & Co., Inc., 8. F., Fort 
Rady 7 Ind. 
n 


te Co., Canton, O, 
Elliott Company, Pittsburgh. 
Congas pon AA & Equip. Co.. 
0. 


reester, 
Coe Co., C. T. Newark, N. J. 
Sprague Blectric Works, New 


Wing ts. Co., L. J.. New York. 
FILTERS, OIL REMOVAL. 
Permutit Co., The, New York. 
Refinite Co., Omaha, Neb. 
FIRE BRICK. °* 
Betson Plastic Fire Brick Co., 
Rome, N. Y. 
Warnewerth Co., Conshohocken, 
Generns Reoyr ic Co., Schenec- 


dy, 
Jointless Fire Brick Co., Chicago. 
Northern Equipment Co., Erie. 
— The C. E.. Cleve- 
n 


S-C Regulator Co., Fostoria, O. 
Williams eo Ce Pittsburgh. 
Wing Mfz. Co.. L. J.. New York. 
FIRE EXTINGUISHERS. 
—- Le Castle, Ine., Philadel- 
FITTINGS. A ONIA, 
Ameen go Gauge & Valve 
Boston. 
cummins” ‘Machine Co., Car- 


je, 
Crane Co., Chicago. 
Howard fron Wre., Buffalo. 


VUiltase Wee Mn Vaee an on te = 


GAUG: 


FITTINGS, FLANGE AND PIPE. 
Crane Co., oe rey 
Separator Co., Syracuse, 


N, ¥. 

Jefferson Union Co., Lexington, 
Mass. 

Kelly & Jones Co., Greensburg, 


a. 
National Py oad Pump & Mach. 
Co., Oil City, Pa. 
Pittsburgh Valve, Foundry. & 
Const, Co., Pittsburgh, Pa. 
Ross Heater & Mfg. se Buffalo. 
Williams Valve Co., D. T., Cin- 
cinnati. 


FLANGES, CAST AND MALLE- 
Crane Co., Chicago. 
Direct a Separator Co, Syracuse, 

Kelly, “& Jones Co., Greensburg, 


Pittsburgh Valve, Foundry. 
mst, Co., Pittsburgh. Pa. 

Sculiy Steel & Iron Co., Chicago. 
FL & STANDS, 

ae eameed Co., The, Cincin- 

Nelson Valve Co., Philadelphia. 

Pratt & Cady Go. ine, Hart- 

ford, Conn. . 

FLOATS. 

Antersen Co., The V. D., Cleve- 


lan 
eliance Gauge Column Co., 
Cleveland. 


FLOW METERS, 
Bailey Meter Co., Cleveland, O. 
General Kiectric Co., Schenec- 
tady, N. Y. 
Spray Eng’r’g Co., Boston. 
FLUE CLEANERS. 
Diamond Power Specialty Co., 
Gensel Wpeciny Co,, Buta 
nera. ty 
awe Co.” The Paul TBP 
e 
noua ot Mfg. Co., Springfield, 


Liberty Mfg. Co., Pittsburgh. 

Michigan Lubricator Co. De- 
troit, Mich. 

Nationa! zone Cleaner Co., 


Lout 
Roto ‘Company, Hartford, Conn. 
Scully Steel & Iron Co., Chicago. 
Stephenson Mfg. Co., Albany. 
United Electric Co., Canton, O 
FURN 


ACES, 
= Eng’ r’s Corp., New 
McCilave-Brooks Co., Scranton, 
Murphy Iron Works, Detroit, 
FUSES. 
Fuse & Mfg. Co. 
Chicago, Ill. 
ee eae Co., H. W., New 
ork. 





GASKETS. 
Akron Metallic Gasket Co., Ak- 


ron, Ohio. 
a? Gasket Co., Camden, 
Crane Packing Co., Chicago. 
Goetze Gasket & Packing Co., 
New Brunswick, N. 
Goodrich Rubber Ce., The B. F., 
Akron, O. 
Graton & Knight Mfg. Co., Wor- 
ter, Mass. 


ces 
Jenkins Bros, New York, N. Y. 
Johns-Manville Co., H. W., New 


York. 
Pt me le ‘Co., Hartford, Conn, 
McCord Mfg. Ce., Detroit, Mich. 
— Fags ag Co., New Bruns- 
New” roe Deities & Packing 


Co. ork, 
Quaker City” Rubber Co., Phila- 


delphia, 
Sarco Co., Inc. .o org 
Smooth-On Mfg. Jersey 


City 

Strong Machy. & aioe Co., 
New York. 

United States Rubber Co., New 


or’ 
Voorhees Rubber Mfg. Co., Jer- 
sey City, N. J. 
GAS PRODUCERS. 
Nelson Blower & Furnace Co., 
Boston. 
Smith Gas Engineering Co., 


a, O. 
Weagingneuse Machine Ce.. 
Pittsburgh. 


GAUGES, 


Ashton’ ya ab Co., Boston. 
Schaeffer & Budenders Mfg. Co.. 


Brookly 
GAUGES, D 


RAFT. 
Schaeff: a & Budenberg Mfg. Ce.. 


Taylor It Instrument Cos., Roches- 
ter, N. ¥ 


ES, PRESSURE. 

American Steam Gauge & Valve 
Mfg. Co., Boston. 

Ashten” Valve Co. ao 
Se — _aeuee & Valve 

"0.6 
Schaeffer & ae Dodenbors Mfg. Co.. 
yn. 
Taylor Instrument Cos, Roches- 
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me Instrument Co., New 
ork, N. Y. 


ont, RECORDING, 
American Steam Gauge & Valve 
Mfg. Co., Boston. 
Ashton Valve Co., Bosto’ 
Crosby Steam Gauge ¥ Vaive 
Co., Boston. 
Feabore Ce. The, 
Sctuwacuct a Huuchvery Mig. Ce., 
Brooklyn. 
GAUGE COCKS, 
American Injector Co., Detroit. 
Huyette Co., The Paul B,, Paii- 


adelphia. 
a Co., The, Cinein- 
Michigan stoner Co., De- 


troit, M 
— — Co., The, Mansfield. 


t & 
ford, Conn. 
Gauge Column Ce., 
octane. 
8-C Regulato Hoste oO. 
batae Valve 2.3 i» Tee = 
GAUGE GLASSES. 
American Steam Gauge & Valve 
Mfg. Co., Boston, 
Michigan Lubricator Co. De- 


troit, Mich. 
New York Belting & Packing 
ew York. 
Quaker ony Rubber Co., Phila- 


delp 
H, A. "Rogers Co., New York, 


N. 
Strong “iachy & Supply Ce. 


New York. 
United ga ‘Baten Rubber Co., New 


oaugE TESTERS. 
can Steam ae & Valve 


a Co., 

Ashton Valve Co., ‘Boston. 

GAUGES, WATER, 
American Injector Co., Detroit. 
or Co., The V. b., Cleve- 
0. 

Huyette Co., The Paul B., Phil- 

Lunkenheimer Co., The, Cincin- 
na 

— Lubricator Co. De- 
To! 

om, — Co., The, Mansfield. 

oO. 
Penberthy Injector Co., Detroit. 
— a Geay Go, in me: 


—— 
Reliance “Gauge Celuma_ Co., 


Cle 
Williams Valve Co., D. T., Cin- 
cinnati. 


GERMAN SILVER © 


ASTINGS, 
Budd Grate Co., Philadelphia. 


GENERATING SETS. 
Allis-Chalmers Mfg. Co., Mil- 


Buffaio rurge Co., Buffalo. 
bergs Elec. & Mech. Wkza., 
8t. Joseph, Mich. 

General Electric Co., Schenec- 


tady, N. Y. 

Moore Steam Turbine Co., Wells- 
ville, N. 

Ridgway Dynamo & Engine 
Co., Ridgw: Pa. 

team Motors "Ge, Springfield, 
-Mass, 

Terry Steam Turbine Co., Hart- 
fo Conn. 

Westinghouse Electric & Mfg. 
Co., Pittsburgh. 


GOVERNORS, PUMP. 
Chaplin-Fulton Mfg. Co., Pitts 
burgh, Pa. 
Crane Co., Chi 
Davis Regulator a G. M., Chi- 
Dean Bros. Steam Pump Wkze.. 


Indianapolis. 
da’Este Co., Julian, Boston. 
Fester 4 hw Newark, N.J. 
Gardner Ce., Quincy, 


Th. 
—e & Mueller, Ine, New 


nee uipment Co., Brie. 
Mason Regulator Co., Boston. 





S-C Regulator Co., Fostoria, O. 

oe tae ec. E., Cleve- 
and. 

Strong. Carlisle & Hammond Co., 
Cleveland. Ohio. 

Watson & McDaniel 


Phila 
Williams Gauge Co., Pittsburgh. 


GRAPHITE. 
— Crucible Co., Jos., Jersey 


GRAPHITE PRODUCTS. 
——. — Co., Jos., Jersey 


Budd Grate phia, 
Coe Co., C. T.,. Newark. N. J 
Flynn & Bmrich Co.. Baltimore. 
“Huber Hand Stoker.” 
Herrick, Geo. &., N. Y. 
TES, IN. 
rong Mfg. Co., Springfield, 


Brady Fdry. Co, Jas A. Chi- 





De 
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SWINGLE’S 20™°CENTURYHAND BOOK} 

FOR = J 

\\ STEAMENGINEERS ANDELECTRICIANS 
AN WITH QUESTIONS AND ANSWE RS 


Ye 










1500 pages, leather binding. 
Gold stamped, 30-page index. 


Mr. Power Plant Engineer: 


Stop a moment and ask yourself this question: “Why 


am I drawing a bigger salary today than a year, or two 


or five years ago?” 


It’s because you KNOW more, isn’t it? You have 
had more experience, your ability has increased, and you 
are able to run your plant more efficiently and eco- 


nomically. 


Are You In Earnest About Wishing Greater Success? 


Let me say to you frankly, before 
you start to read this page, that it is 
written only for engineers who want 
to move up, who have made good and 
are DETERMINED to win a larger 
salary. 


Ask any engineer who has won 
his way to the top and he will tell 
you that success can come only 
through courageous, determined ef- 
fort. And you know, as everyone 
knows, that it is ability that COUNTS 
—it is what you KNOW and what 
you CAN DO that measures your 
success or failure. 


In many ways this is going to be 
the biggest year of opportunity for 
power-plant men that you have ever 
experienced. 


The wheels of nearly every factory 
have to turn continually, many night 
and day. In manufacturing more 
power is needed, and in every field 
where power is produced, factories, 
mills, isolated plants, central stations, 
city and government plants, there is 
not only the demand for more power, 
but a constant, increasing demand 
for men who can produce that power 
at less cost. 


Can You—Will You Be Ready? 


Then, too, the war has taken scores 
of engineers out of their engine 
rooms. In all probability more will 
be called. There will be hundreds of 
new places to be filled and many new 
men will have to be found to fill them. 


If you should ask, therefore, 
whether there will be opportunities 
for promotion and bigger pay ahead, 
the reply would be: “It isn’t a ques- 
tion of opportunity at all.” Scores 
of openings will be waiting for the 
man who knows enough and is big 
enough to handle them. The chief 
question is, “Can you—will you be 
ready?” 

Suppose tomorrow you were asked 
to take sole charge of a power plant, 
say a turbine plant or other steam 
plant, or refrigeration plant, or per- 
haps a central station. Could you do 
it? Could you step right in and 
handle the plant efficiently, without 
help and without blunders? That is 
the question for you to answer as 
you read this offer. | 


Run Your Finger Over This List of Contents 


Do You Need the Latest and Best Information On— 


—Boiler construction - 
—Boiler setting and equipment 
—Feed water heaters 
—Mechanical stokers 
—Operation of boilers 
—Combustion economy 
—Condensers 


—Friction 
—Turbines 

—Gas Engines 
—Oil engines 
—Refrigeration 
—Dynamos 
—Armature winding 


—and hundreds of other vital topics 


This Famous Handbook Tells You HOW 


—to organize and simplify your daily work 


—to use charts, tables, the slide rule 
—to keep accurate records 


—to manage a power plant scientifically 


—to buy equipment and supplies 


—to handle assistants and attain high efficiency 
—to operate boilers, engines, pumps and all specialized 


equipment 


—to overcome difficulties and make repairs quickly 


—to locate hidden troubles 
—to hold down fuel bills 


—to economize fuel and prevent smoke 


—to store and handle coal 


—to keep informed of all new ideas and inventions in 


power plant engineering 
—to standardize boilers and engines 


—to prevent wastes and keep abreast of new progress 
—to make yourself a power plant expert 


subscription. 


Do You Want to Prepare for— 
—Wider opportunities 
—More responsibility 
—Promotion in your plant 
—New lines of engineering 
—A larger salary 
—License examinations 
—To make yourself one of the 

ablest power plant engineers 


If you are now a subscriber we will simply extend your 


We will send you Swingle’s Famous Handbook, a full 


two-year subscription to Power Plant Engineering, and in 


today. 


—to become familiar with all types of plants 


Accept This Special Offer Today 


For a limited time we are prepared to make this 


a 
a 
a 
a 
a 
a 
a 
—to chart the efficiency of your own plant H 
Q 
a 
a 
a 
a 
a 
J 


special combination offer to all our readers and friends. 


Street and Number... 


sake vteseanssases 


addition give you the special: privilege of free consultation 
with our board of editors on any power plant questions 
or problems that may arise in your work during your 
subscription, all for $5 with the coupon if you are satisfied. 
Your money back if you are not satisfied. Mail the coupon 


po eee eeseneene==COUPONannnnnnseseneen= 


5 
g POWER PLANT ENGINEERING, 
8 537 S. Dearborn St., Chicago, Ill. 


Enclosed find $5 as payment on Swingle’s “20th Century Hand- 
book for Steam Engineers and Electricians,” including a full 2- 
years’ subscription, 48 issues, of POWER PLANT ENGINEER- 
ING. If not satisfied, I will return the book within ten days and 
you agree to refund my money. 


u 
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GRATES. 
aeons Mfg. Co., Springfield, 


Ohio. 
Beer Grate Philadelphia, 
a, 


Canton Grate Co., Canten, O. 

— Engrg Corp., New 
Yor 

Flynn & Emrich Co., pamynere 
“Huber Hand Sto! 

ecriek. Geo. 8., Syra N. Y. 

Hofft Co., M. A. Indianapolis. 

Kelly Foundry & Mach. Co., 
Goshen, Ind. 

Marion Mach., Fdry. & Supply 
Co., Marion, Ind. 

an “tf Brooks Co., 


oe Bros., Troy, N. Y. 
Power Turbo-Blower Co., New 
York. 


GRATING, HATCHWAY. 


Co., 


Scranton, 


Irving Iron Works Co., Long 
Island City, N. Y¥. 
GRATING, SUBWAY. 
Long 


Irving Iron Works Co., 
Island City, N. Y. 
GRAVITY SCALES. 
Jno. Simmons Co., New York. 
GREASE, 
Albany Lubricating Co., New 
York. 


Cook’s Sons, Adam, New York. 
Dixon Crucible Co., Jos., Jersey 


ty. 
Keystone Lubricating Co., Phik 


adelphia. 

Y. @& N. J. Lubr. 
Ohio Grease Co., Loudonville, O. 
Texas ee New York. 

GREASE CUP 
(See Oil ae Grease Cups.) 
GREASE GUNS. 
Hunter Pressed Steel Co., Lans- 
dale, Pa, 
GRINDERS, PNEUMATIC, 


Co., New 


Chicago Pneumatic Tool Co., 
Chicago, Il 
GAMMERS, PNEUMATIC, 
Chicago, Pneumatic Tool. Co., 
Chicago, Ill. 
BAND STOKERS, 
Files Engineering Co., Provi- 


dence, R. I. 
nn & Emrich Co., Baltimore, 
“Huber Hand Stoker. 
HANGERS. 
Co., Philadel- 


ae’ "agenda 
phia. 
HEATERS, HOT WATER. 
Patterson-Kelly Co., New York. 
HOISTS. 
Chicago Pneumatic Tool Co., 
Chicago, IIL 
Ingersoll-Rand Co., New York. 
Lakeside Bridge & Steel Co., 
No. Milwaukee, Wis 
Link-Belt Company, Chicago. 
Scully Steel & Iron Co., pateogo. 
Shepard Elec. Crane & Hois 
Co., Montour Falls, N. Y. 
Speciality Eng’r’g Co., Philadel- 
phia, Pa. 


Chicago Pneumatic Tool Co., 
Chicago, Ill. 
——_ Rubber Co., The B. F., 


kron, O. 
Goodyear Tire & Rubber Co., 
Akron, Ohio. 
New York Belting & Packing 
Co., New Yor 
Pioneer Rubber Mills, San Fran- 
cisco, Cal. 
Gieher City Rubber Co., Phila- 


delphia. 
— ‘states Rubber Co., New 


Voorhees Rubber Mfg. Co., Jer-. 
sey City. N. J. 
ae COUPLINGS, 
cago Pneumatic 
_ L 
@YGRODIEKS. 
Taylor Instrument Cos., Roches- 
ter, N. Y. 
@YGROMETERS, 
Taylor Instrument Cos., Roches- 
ter. 
{CE a AND REFRIGER- 
ATING MACHINERY. 
Giipndase Mach. Co., Carbon- 


dale, Pa. 
Vilter Mfg. Co., Milwaukee, Wis. 


ENDICATORS, ENGINE, 
Ashcroft Mfg. Co., New York. 
Crosby Steam Gauge & Valve 

Co., Boston. 
Robertson & Sons, 
New York, N 
Schaeffer & Budenberg Mfg. Co., 
rooklyn 
Trill Indicator Co., Corry, Pa. 

ENDICATORS, SPEED. 

American Steam Gauge & Valve 
Mfg. Co., Boston. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn. 

Starrett Co., L. S., Athol, Mass, 
Trill Indicator Co., Corry, Pa. 
ENJECTORS AND INSPIRATORS, 
American Injector Co., Detroit. 
et Derby Mfg. Co., New 

Y 


Tool Co., 


James L., 


Lunkenheimer Co., Cincinnati. 

Penberthy Injector Co., Detroit. 

Powell —— The wm., Cincin- 
nat 


ee 





POWER PLANT 
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es ~d & Mattison Co., Ambler, 


a. 
Magnesia Ass’n of America, 
New York. 
Quigley Furnace Specialties Co., 
New York. 
LRON KEMOVAL APPARATUS, 
Permutit Co., The, New York. 
JOINTS, EXPANSION, 
Badger & Sons Co., B. B., Bos- 
ton, Mass. 
Crane Co., Chica 
Farnsworth Co., 
a. 
Griscom-Russell Co., New York. 
Howard fren Whkea,, Buffalo 
Kelly & Jones Co., Greensburg, 


Pa. 
Ross Heater & Mfg. Co., Buffalo. 


‘0. 
Conshohocken, 


Wheeler as Co., C. H., Phila- 
delphia. 
LAMPS, ELECTRIC, 
General Blectric Co., Schenec- 
tady, N. Y. 
LAMPS, LNCANDESCENT. 
General Electric Co., Schenec- 
tady, N. Y. 
LIGHTING SYSTEMS. 
Generat Electric Co., Schenec- 


tady, N. Y. 

LOADERS AND UNLOADERS. 
Link-Belt Co., Chicago, 
Portable Machinery Co., 

Passaic, N. J. 

LOADERS, WAGON. 
Gifford-Wood Co., H N. Y. 
ree, Mfg. Co., Columbus, O. 
Portable Machinery Co., Inc., 

Passaic, J. 

LUBRICANTS. 

Albany Lubricating Co., 


York. 
Calebaugh Self Lubr. Carbon Ce., 
Philadelphia, Pa. 
Cook’s Sons, Adam, New York. 
Dearborn Chemical Co., Chicago. 
Dixon Crucible Co., Jos., Jersey 


Inc., 
New 


City. 
mee  --iuaeaetal Co., Phil- 


adelphia. 
Michigan Lubricator Co., De- 


troit, Mich. 
. ¥. . J. Lubr. Co., 


ork. 
Ohio Grease Co., Loudonville, O. 
Standard Oil Co., Chicago. 
Steel Mill oo Co., Detrom. 
Texas Co., New York, 
LUBRICATING GRAPHITE. 
Dixon Crucible Co., Jos., Jersey 


ity. 
LUBRICATING OIL CABINETS. 
Bowser & Co., Inc., 8S. F., Fort 
Wayne, Ind. 
Wayne Oil Tank & Pump Co., 
Ft. Wayne, Ind. 
LUBRICATORS. 
Albany Lubricating Co., 


York, 
American Injector Co., Detroit. 
Cook’s Sons, Adam, New York. 
Crosby Steam Gauge & Valve, 
Boston, Mass. 
Greene, Tweed & Co., New York. 
Keystone Lubricating Co., Phil- 


New 


adelphia, Pa. * 
Lunkenheimer Co., Cincinnati, 
Manzel Bros, Co., Buffalo. 


McCord Mfg. Co., Detroit, Mich, 

Ohio Grease Co., Loudonville, O. 

Powell Co., The Wm., Cincin- 
nati. 

Stephenson Mfg. Co., Albany. 

Wiliams Valve Co., D. T., Cin- 


cinnati. 
LUBRICATORS, FORCED FEED. 
Green, Tweed & Co., New York. 
oo Co., The, Cincin- 


ati. 
MeCord Mfg. Co., Detroit. Mich. 
MACHINERY EXPOSITI 
International Factory Appliance 
Exposition, New York, N. Y. 
MAGNESIA PRODUCTS, 
Keasbey & Mattison Co., 
bler, Pa. 
Magnesia Assn. of America, New 
York, N. Y. 
sees > DRAFT APPA- 


Buffalo Forge Co., 

Coe Co., C. T., Newark, N. 

Coppus Eng r’g.& Equip. a. 
Worcester, Mass. 

Terry Steam - eared Co., Hart- 


pty Con 
Wing Mfz., Co., L. J., New York 
METERS, BOILER, 
Bailey Meter Co., Cleveland, O. 
VYarnall-Waring Co, Phiiadel- 


Am- 


METERS. COAL, 
C-J Mfg. Co., Philadelphia, Pa. 
Beevard Co., O. D., Allentown, 
a 
MOTORS, STEAM. 
Steam Motors Co., Springfield, 
Mass. 
MOTOR TRUCKS, 
Chicago ——- Tool Co., 


Chica TH. 

NOZZLES ‘TOR ALL PURPOSES, 
Spray Ene’r’g Co., Boston. 
Uehling Instrument Co., 

York, 


Albany Lubricating Co., 
York, 
cone Sons. Adam, New York. 
@ N. J. Lubr. Co, New 


New 


New 


OIL AND GREASE $ CUPS. 
Albany Lubricating Co, New 
York, N. ¥. 


American Injector Co., Detroit. 
Cook’s Sons, Adam, New York. 
Keystone Lubricating Co., Phil- 
adelphia. 
Lunkenheimer Co., 
Michigan Lubricator Co., 
troit, Mich, 
Ohio Grease Co., Loudonville, O. 
Penberthy Injector Co., Detroit. 
ene — The Wm., Cincin- 


wiulame Valve Co. D. T., Cin- 


OIL BURNERS. 
Hammel Oil Burning Equip. Co., 
Boston, Mass. 
OIL METERS. 
Bowser & Co., & F., Ft. Wayne, 
Ind. 
OIL STORAGE SYSTEM, 
Bowser & Co., Inc., 8S. F., Fort 
Wayne, Ind. 
Wayne wise Tank & Pump Co., 
Ft. Wi e, Ind 


OIL TANKS. 
“> =. Co., Inc., 8S. F., Fort 


n 
Biliott < Company, +. 
Scaife & Sons Co, Wm eo 
Pittsburgh. 
weese Oil Tank & Pump Co., 
Wayne, Ind. 
OILING SYSTEM Ss. 
Bowser & Co., Inc., 8. F., Fort 


Pittsburgh. 
H. W., New 


York. 
Powell Co., The Wm., Cincinnati. 
Wayne Oi] Tank & Pump Co., 
Ft. Wayne, Ind. 


OXY-ACETYLENE SYSTEMS. 


Cincinnati. 
De- 


ayne, Ind. 
Elliott Company, 
Johns-Manville Co., 


iene wes _— Co. Inc, New 
PACKINGS, FLEXIBLE 
TALLIC, 
cue "Sotkier Co., Chicago. 


PACKINGS, HYDRAULIC, 
Crane Packing Co., Chicago. 
PACKINGS, METALLIC 
Crane Packing Co., Chicago. 
Federal —~ Pkg. Co., Bos- 


ton, 
Holmes Metallic Pkg. Co., 
Wilkesbarre, Pa. 


Steel Mill Packing Co., Detroit. 
Strong Machy. & Supply Co., 
New York. 
PACKING, PISTON AND ROD. 
Crane Packing Co., Chicago. 
Eureka Packing Co., New York. 
Federal Metallic Pkg. Co., Bos- 
ton, Mass 

Goodrich Rubber Co,, The B. F., 
Akron, 

Goodyear Tire & Rubber Co., 
Akron, Ohio. 

Greene, Tweed & Co., New York. 

Hollow Center Packing Co., 
Cleveland, O. 

Imperial Packing Co., New York, 

Junns-Manville Co., H. W., New 


York. 
Metric Packing Co., Inc., Buffalo. 
New York Belting & Packing 
Co. ew York, x. 
a Pig. & A a Brush Mfg. 


Lou 
Pioneer Rubber “Mins, San Fran- 


cisco, Cal, 
Quaker City Rubber Co., Phila 
Schiller, Jos. y= — 
Sims Co., The, Pa. 
Steel Mill ery Go., Detroit. 
Strong Machy. & Supply Co., 


New York. 
Unties “states Rubber Co., New 


or 
Voorhees Rubber Mfg. Co., Jer- 
sey City, N. J. 
PACKINGS, SHEET. 
Eureka Packing Co., New York. 
Goetze Gasket & Packing Co., 
New Brunswick, N. 
Goodrich — Co., The B. F., 


Akron, O. 

Goodyear. “Tire & Rubber Co., 
Akron, Ohio. 

Graton & Knight Mfg. Co., 
Worcester, Mass. 

Jenkins Bros., New York. 
Jenkins 

Hollow Center Packing Co., 
Cleveland, O. 

Imperial Packing Co., New York, 

Jouns- Manville Co., H. W., New 


ork. 

Johns-Pratt Co., Hartford, Conn. 

Metric Packing Co., Inc., Buffalo. 

New York Belting & Packing 
Co., New York. 

—, Pke. & Flue Brush Mfg. 
St. Louis. 


Take. 

Pioneer Rubber Mills, San Fran- 
cisco, Cal. 

Co, The Wm., Cincin- 


ati. 
Quaker City Rubber Co., , Paee 
Robertson & Sons, Jas. L., New 
York, N. Y. 
wee a igehy. & Supply Co., 


k 
United Asbestos & Packing Co., 
cago. 
United States Rubber Co.. New 
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PACKINGS, STEAM AND OIL, 
Crane Packing Co., Chicago, 
PAUBING, VALVE sThM. 
Crane Packing Co., Chicago. 
~~ — ic Pkg. Co., Bos- 


Geetme” Gasket & Packing Co., 
New Brunswick, mn 
ad & Co., 


Twee New 
ork. 
Hollow cuit Packing Coe., 
Cleveland, O. 


ea * ~ aeaaa Co., H, W., New 
or. 
New hg eee & Packing 


ew 
Quaker City Rubber Co., Phila 
Steel Mill Packing Co., "Detroit. 
PAINT, GRAPHITE, 
Dixon Crucible Co., Jos., Jersey 
City, N. 
PAINT, HEATED 8 jURFACE, 
Ric-Wil Co., Cetaeen. QO. 
Pirh BENDING, 
American Pipe Bending Mach. 
Co., Boston, Mass. 
—— & Sons Co., E. B., Bos- 
Mass. 


Pittsburgh Piping & - area 
Co., Pittsburgh, P: 


: PIPE C 


LAMPS. 
Kelly & Jones Co., Greensburg, 


a. 
Yarnall-Waring Co., Philadel- 
Dhia. 
PAINT, HEATED SURFACE, 
Ric-Wil Co., Cleveland, QO. 
PLPE COVERINGS. 
Johns-Manville Co., H. W., New 


ork. 
Keasbey S Mattison Co., 


Am- 
bler, 
Magnesia Assn. of America, New 
York, N 


Ric-Wil Co., Cleveland, 0. 
PIPE COILS. 
Badger & Sons Co., E. B., Bos- 
ton, Mass. 
PIPE CUTTERS. 
—- Mfg. Co., Bridgeport, 


Con 
Curtis "e “Curtis Co., Bridgeport, 
Conn. 


PIPE THREADING MACHINES, 
Mark Mfg. Co., Evanston, Ill. 
—— Mfg. Co., Bridgeport, 


on 
Crane Co. Chica 
Curtis & Curtis o., Bridgeport, 


Conn. 
Mark Mfg. Co., Evanston, Ill. 
PIPE, WROUGHT. 
Mark Mfg. Co., Evanston, Ill. 
National Tube Co., Pittsburgh. 
PIPING. 
Mark Mfg. Co., Evanston, Ill. 
National Tube Co., Pittsburgh. 
a“ % Valve, Foundry. 
Const, Co., Pittsburgh, Pa. 
rir “oe MANU- 
Pittsburgh Piping & Equipment 
‘o., Pittsburgh, 
Puen Valve, Foundry. & 
Const, Co., Pittsburgh, Pa. 
PLANIMETE 
Ashton Valve Co., Boston. 
Foxboro Co., The, Foxboro, Mass, 
Robertson & Son, Jas. L., New 


ork, N. Y. 
Schaeffer, AY Budenburg Mfg. Co. 
PLUMBAGO, 





Dixon —_— Co., Jos., Jer- 
sev 

PNEUMATIC “HAMMERS, 

— -Rand Co., New York, 
POLES 

National Tube ., Pittsburgh. 
PORTABLE CON NVEYORS. 

Portable Machinery "a. Inc., 


Passaic, N. J. 

meee 4 Eng’r’s Co., Philadel- 
phia, Pa. 

POWER TRANSMISSION, 

American Steel & Wire Co., Chi- 
cago-New York. 

— Co., Philadel- 
phia. 

Goodrich Rubber Co., The B. F., 
Akron, O. 

Graton & ~“— Mfg. Co., Wor- 


cester, 
Jeffrey Mfg. Se Colembus, o. 


—s -Manville Co., H. . New 

ork. 

Morse Chain Co., Ithaca, N. Y. 
Packing 


New York Belting & 
Co., New York. 
PRESSURE REGULATORS, 
Crane Co., Chicago. 
Davis Regulator Co., G. M., Chi- 


caro. 
Dean Bros. Steam Pump Wks. 
Indianapolis. 
a@’Este Co., Julian, Boston. 
Biliett Company, Pittsburgh. 
rg Co., agg oo a 
Mason Regulator Co., Bost 
_ Ohio Brass Co., The, Mansfield, 


Ohie. 
Syetee Sa. The C. B., Cleve- 


Strong. Cariisie & - ions Co., 
Cleveland, Ohi 
peas’ — _ Roches- 
r, 
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“85% Magnesia” for Permanence — 


Although the Caleo Chemical 
Co’s plant at Bound Brook, N. J., 
was built to meet a wartime emer- 
gency, it was also planned as a 
permanent unit of America’s mar- 
velous new Chemical Industry. 


So its designers and engineers 
chose the most permanent as well 
as the most efficient heat insula- 
tion — ‘85% Magnesia” — the 
world’s standard heat and coal 


saver. 


The Coal Bills in a plant such as 
this are a big item in the cost of 
manufacture, and their engineers 
knew that “85% Magnesia” would 
keep them down to the minimum. 

So every piece of equipment— 
steam pipes, boilers, valves, flanges 
and fittings—is covered with this 
master heat insulation; so effec- 


Photo by permission 


tively that it may be safely said, 
heat waste is virtually eliminated. 


No other material so nearly ap- 
proaches perfection in its marvel- 
ous microscopic air cell structure, 
in its adaptability to every form of 
heat container, or in its permanent 
efficiency under all conditions of 
pressure or temperature, as does 
“85% Magnesia.” 


Thousands of industrial plants 
reduce their fuel bills with this 
master heat insulation. 


Does Yours? 

If not, write for the new Table of 
Actual Monthly Coal Saving in Dollars 
and Cents, prepared by the Mellon In- 


stitute of Industrial Research. To En- | 


gineers and Architects we will also 
send the Specification for the correct 
application of “85% Magnesia” cover- 
ings, compiled by the same institute. 


Copyright 1919, M. A. of 
A. 








Ordnance Dept. U.S. A. 


A Permission to reprint 
by application. 


2 721 Bulletin Building 
b. & Philadelphia, Penna. 


Executive Committee, Wm. A. Macan, Chairman : 
George D. Crabbs, The Philip Carey Co., Cincinnati, O J. R. Swift, The Franaiin Manufacturing Co., Franklin, Pa. 
Alvin M. Ehret, Ehret Magnesia Mfg. Co., Valley Forge, Pa. Richard V. Mattison, Jr.. Keasbey & Mattison Co., Ambler, Pa. 
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PULLEYS. 


American Well Works, The, 
Aurora, Ill. 


1 
Cresson- Morris Co., Philadelphia. 

PULLE}8, FRICTION CLUTCH. 

American Well Works, The, 
Aurora, Iil. 

PULLEYS, STEEL, 

eaueer Morris Co., Philadelphia. 
LVERIZEKRS, COAL, 

Plier Lehigh Co., Fullerton, Pa, 
Jeffrey Mig. Co., "Columbus, O. 
Bpecialty Engrg Co., Phila 

PUMPING ENGINES, WATER 

Vv 


Works, The, 
Bat- 


American Well 
Aurora, IIl. 
American Steum pene Co., 

tle Creek, Mich 
Heeven, Owens, Rentschler Co., 
Hamilten, Ohio. 
Nordperg Mfg. Co., Milwaukee. 
Worthington ae & Machy. 
Corp., New York. 


PUMP LEATHERS. 


Graton & Knight Mfg. Co., 
Worcester, Mass. 

PUMPS. 

Allis-Chalmers Mfg, Co. Mil- 
waukee, Wis. 

sere Gpoce Mic 

tle Cree ¢c 

American Well Works, The, 
Aurora, Ill. . 

Buffalo Steam Pump Co., Buf- 


falo. 
Cameste Steam Pump Works, 
New York. 
Cop: —_ Soners & Equip. Co, 
orcester, Mass. 
Croll-Reynolds Co., New York. 
Dean Bros. Steam ‘Pump Werks, 
Indianapolis. 
De Laval Steam Turbine Co., 
Trenton, N. J. 
Deming Co., The, Salem, 
Gardner Governor Co., } 


1. 
Ingersoll-Rand “o.. New York 
Manistee Iron Works, Manistee, 
Mich. 
Moore steam Turbine Co., Wells- 
ville. 
Morris  aaach. * ve Baldwins- 


vill 

National Transit Pump & Mach. 
Co., Oil City, Pa. 

Northern Equipment Co., Erie 

Taber Pump Ce., Buffalo, N. Y. 

ew _— Turbine Co., Hart- 
ord, Conn 

Wheeler Cond. $ Engrg Co., 
Carteret, N. J 

waters. Mfg. Co., C. H., Phila- 


delphia. 
Worthington Pyne & Machy. 
Corp., New Yo 
Yeomans Bros. Co, Chieago. 
PUMPS, BILGE. 
Yeomans Bros. Co., Chicago, Ill. 
PUMPS, BOILER FEED. 


Allis-Chalmers Mfg. Co., Mil- 
waukee, W 

American Steam aed Co., Bat- 

Creek, Mich. 

American Well Works, The, 
Aurora, Il. 

Cameron Steam Pump Works, 
A. New York. 


Coppus Bneg’re & Equip. Co., 
Worcester, Mass. 

Dean Bros. Steam Pump Wks, 
Indianapolis, Ind. 

team Turbine Co., 
Trenton, : 

Farnsworth Co., 

Gardner Governor Co., 
TH 


Conshohocken, 
Quincy, 


—— Iron Works, Manistee, 


weiliaanen Pump & es. 
Corp., New York. N. 

PUMPS, CENTRIFUGAL, 

Allis-Chalmers Mfg. Ce., 
waukee, Wis: 

American Steam Pump Co., 
Battle Creek, Mich. 

American Well Works, The, 
Aurora, II. 

Sone Steam Pump Co., Buf- 
f 


Cameren Steam Pump Works, 
A & New York 

Geppus Ene’r’s & Equip. Ce., 
Wercester. Masa. an 


De Laval Steam Turbine 
Trenton I 

Moore Steam Turbine Co., Wells- 
ville WN 


8 
a, —— » aes Baldwins- 
N. 


stettonat Transit Pump & Machy. 
Co.. ON Citv, Pa 

Northern Eauipment Co., Brie. 

Plant Ene’ & Equip. Co, New 
Var 

Steam Motors Co., Springfield, 
Mass. 

Taber Pump Co.. Buffalo, N. x. 

Terry fteam Turbine Ce., 


ford. Conn. 

Wheeler Cond. & Engrs Co. 
Carteret. é 

Wheeler Mfg. Co., C. H., Phila- 
delphia. 


Werthineton Pump & Machy. 
Carn New Vork 
Yeomans Bros. Co, Chicage, Ti. 


PUMPS. CONDENAER, 
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Dean Bros. Steam Pump Wks. 
Indianapolis. Ind. 

eS Iron Works, Manistee, 
Mi 


Wheeiwr Cond. & Engrg Co. 
Carteret, N. J. 

Wheeler Mfg. Co., C. H., Phila- 
delphia. 

Worthington Pump 4. , Mpohy. 
Corp., New York, N. 

PUMPS, COMPOUND. 

American Steam Pump Co., Bat- 
tle Creek, Mich. 

Cameron Steam Pump Works, 


Werleare Pome & Machy. 
Corp., New York. 
PUMPS, DEEP WELL. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
ee Works, The, 
uro} 
Cameron Steam Pump Works, 
S., New York. 
Demme t bo. The, Salem, O. 
en = <a sea Baldwins- 
stesioual Transit Pump & Machy. 
Co., Oil City, Pa. 
Northern Equipment a 
Worthington Pump _ 
‘orp., row hy 


ic. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
—. Steam Pump Co., Buf- 


ee... Stearn Pump Works, 

A. New York. 

Dean Bros. Steam Pump Wks., 
Indianapolis. 

— Governor Co., Quincy, 


I 
Worthington a & Machy. 
Corp., New Yor 
In. 


Yeomans Bros. Co., "Chicago, 
PUMPS, E ELEVATOR AND FIRE, 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
Cameron Steam Pump Works, 
.» New York. 
Dean Bros. Steam Pump Wkz., 
Indianapolis. 
De Laval Steam Turbine Co., 
Trenton, N. J. 
Gardner Governor Co., Quincy, 
Manistee Iron Works, Manistee, 
Mich, 
were R. . § & Machy. 


Yeomans Bros. Co., Chieago, Ill. 
PUMPs, HYDRAULIC PRESSURE 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
American Well Works The, 
Aurora, Il. 
mer < Steam Pump Co., Buf- 
Dean Bros. Steam Pump Works, 
Indianapolis. 
National Transit Pump & Machy. 
Co., Oil City, Pa. 


bad omnia Pump & Machy. 
Corp., New York. 


PUMPS. 

American Well Works, The, 
Aurora,. Ill. 

Cameron Steam Pump Works, 

. New York. 

Manistee Iron Works, Manistee, 
Mich, 

Wheeler Mfg. Co., C. H., Phila 

a Pump & Machy. 


Corp.. New York. 
PUMPS, 
American Steam Pump Co., Bat- 
tle Creek. Mich 
Manistee Iron Works, Manistee, 
Mich. 
Worthington Pump & Machy. 
Corp.. New York. 
PUMPS, OIL. 
——. Injector Co., Detroit. 
Bowser & Co., Inc., 8. F., Fort 


Wayne, nd. 

a <* Steam Pump Co., Buf- 
‘alo. 

Lunkenheimer Co., Cincinnati. 


McCord Mfg. Co., Detroit, Mieh. 
Penberthy Injector Co., Detroit. 
tal Co., The Wm., Cincin- 


ati. 

Weene on Tank S Pump Co., 
Ft. Wayne, Ind 

Williams Gauge Co., ” Pittsburgh. 

Williams Vaive Co.. D. T., Cin- 
cinnati. 

Worthington Pump & Machy. 


Corn New York. 
PUMPS. POWER. 


American Steam Pump Co., Bat- 
tle Creek, ie 

emer <A Steam Pump Co., Buf- 

Gardner Governor Co., Quincy, 

me. aniem. Works, Baldwins- 
ville Y. 

i 


Pump & Mach. 
On tv. Pa. 


Wayne’ ‘on Tank & Pump Ce., 
Wayne. Ind. 

Worthington Pump & Machy. 
Corv., New York. 


PUMPS. ROTARY. 
Plant aaers & Equip. Co., New 


Taber A Bufale. NM. Y. 
PrMPs. a oe 


Wayne oS Tank & Pump Co. 
Ft. ne, Ind. 
PUMPs, sINRiNG, 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
. Well Works, The, 
Aurora, IIl. 
Cameron Steam Pump Works, 
A. 3., New York. 
Dean Bros. Steam Pump Works, 
Indianapolis 
Manistee Iron Works, Manistee, 
Mich, 
Wortumgton Pump & Machy. 
Corp., New York. 
PUMPS, TILTING HOT WATER. 
Farnsworth Co., Conshohocken, 
a. 
Nashua Machine Co., 
N. & 


PUMPS, T 


Nashua, 


RBINE. 
Buffalo caus Pump Co., Buf-. 


falo. 
Cameron Steam tai Works, 


A. New 
Moore re Steam Turbine Co., Wells- 


, a 

Morris Mach, Works, Baldwins- 
ville, N. ¥. 

—_ Engrg & Bquip. Co., New 


rk. 
Terry Steam Turbine Co., Hart- 
ford, Conn. 
Worthington Pump & Machy. 
Corp., New York. 
PUMPS, UUM. 
American Steam Pump Co., Bat- 
tle Creek, Mich. 
es < Steam Pump Co., Buf- 


Cameron Steam Pump Works, 
New York. 
Dein’ nee Steam Pump Works, 
Indianapolis. 
— Governor Co., Quincy, 


Til. 
Ingersoll-Rand Co., New York, 


Manistee “Iron Works, Manistee, 


ch, 
ane ane res & Equip. Co., New 


Wheeler Cond. 4 Eng’r’g Co., 
Carteret, N. 

Wheeler Mfg. Co. Cc. H., Phila- 
delphia, Pa. 

Worthington Pump & Machy. 
Corp., New York. 


PUMPS, WATERWORKS. 
American Steam — Co., Bat- 
tle Cree 
ee Iron Works, Manistee, 


Terry steam Turbine Co., Hart- 

ford, Conn. 
PURIFTERS, BOILER FEED. 

Harrison Safety Boiler Works, 
Philadelphia. 

Hoppes Mfg. Co., a oO. 

Scaife & Sons Co., Wm. B., 
Pittsburgh. 

Sims Co., The, Erie, Pa. 

Yarnall-Waring Co. Philadel- 


phia. 
PYROMETERS. 

American Steam Gauge & Valve 
Mfg. Co., Boston. 

Foxboro Co., The, Foxboro, Mass. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn. 

Taylor Instrument Cos., Roches- 


ter, N. Y. 
cae Instrument Co., New 


ork, N. Y. 
RECORDING INSTRUMENTS, 
Crosby je! Gage & Valve Co., 
os 
Detender’ vaute, Regulator Co., 
Foxboro Co., The, Foxboro, Mass. 
wae : Budenberg Mfg. Co., 
Brooklyn. 
Taylor Instrument Cos., Roches- 


er, N. Y. 
es Instrument Co., New 


& 
Yarnall-\ Sy ing Co., Philadel- 
Pp 
REDUCING WHEELS. 
Ashton Valve Co., Boston. 
Robertson & Sons, Jas. I.., New 
York, N. 
REGULATORS, DAMPER. 
Bernitz Furnace Appliance Co., 
Boston, Mass, 
d@’Este Co., Julian, Boston. 
Hess & Barker, Philadelphia. 
Kieley & Mueller, Inc., New 
York. 
Mason Regulator Co., Boston. 
National Reeulator Co.. Chicago. 
Power Turbo-Blower Ce., New 


ork. 
Sarco Company, Inc., New York. 
Wing Mfg. Co.. Ll. J., New York. 
REGULATORS. FEED WA 
Chaplin-Fulton Mfg. Co.. Pitts- 
burgh, Pa. 
Elliott Co., Pitteburgh, Pa. 
Farnsworth Co.,° Conshohocken, 


a. 
Foster Eng’r’g Co., Newark, N.J. 
Lagonda Mfg. Co., Springfield. 


Ohio. 
apaqere Bquipment Co., Erie. 


a. 
&-C Regulator Co., Fostoria. 0 
—., Co., The C. B., Cleve- 


wittame Gauge Co.. Pittsbureh 

Wine Mfe. Co.. L. J., New York 
RECTLATORS 

AMWeata Man 


Testhnw Wansne 


December 15, 1919 


REGULATORS, TEMPERATURE. 
a@’Este Co., Julian, Boston. 
National Regulator Co., eee. 
Sarco Co., Inc., New Yor! 

Taylor Instrument Cos., Bhenee- 
ter, N. Y. 


RESEATING MACHINES, 
Lagonda Mfg. Co., Springfield, 


Ohio. 
Leavitt Machine Co., Orange, 
Mass, 
Schiller, T., Philadelphia. 


RETURN TRAPS. 
a’Este Co., Julian, 


Boston. 
Farnsworth Co., Conshohocken, 
a. 
Nashua Machine Co., Nashua, 


Pratt & Cady Ce. Inc., Hart- 
ford, Conn. 
Templeton Mfg. Co.,. Cambridge, 
Mass. 
ROPE DRESSING AND PRE- 
SERVATIVE. 


Cling-Surface Co., Buffalo. 
Dixon Crucible Co., Jos. Jersey 


y, N._ J. 
Stephenson Mfg. Co., Albany. 
ROPE, WIRE, 
American Steel & Wire Co... 
Chicago-New York. 
RUBBER GOODS. { 
Pioneer Rubber Mills, San Fran-: 
cisco, Cal, 
- - y AUTOMATIC COAL. ; 
Brad: tes’ 1 Co., Jas. A., Chi- 
SCALES, “GRAVITY, 
Jno. Simmons Co., New York.: 
SEAMLESS TUBING, : 
National Tube Co., Pittsburgh. 
snr ARAzTORS 
Crane Co., Chicago. 
Separator Co., Syracuse, 


Elliott Co., Pittsburgh, Pa, 

Harrison aeteey Boiler Works. 
Philadelphia. 

Williams = ve Co., The D. T.. 
Cincinnati. 

SEPARATORS AND EXTRACT- 

ORS, STEAM AND OIL, 

Crane Co., Chicago. 

—_ + Separator Co., Syracuse, 


d’Este on, Julian, Boston. 
Elliott Co., Pittsburgh, Pa, 
am ed Governor Co., Quincy, 


Griscom-Russell Co., New York. 
Harrison Safety Boiler Works, 

Philadelphia, 
Hoppes Mfg. Co., Springfield. 
Ine., 


o. 
Kieley & Mueller, 
York, 
Nicholson & Co., W. H., Wilkes- 
arre, Pa. 
Patterson-Kelley Co., The, New 


York. 
— Valve, Foundry. & 
nst. Co., Pittsburgh, Pa. 
Plant Eng’r’g & Equip. Co., New 


Sims Se. The, Erie, Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, Ohio. 

United Mach. & Supply Co., Can- 


ton, O. 
Williams Valve Co., D. T., Cin- 
cinnati. 
SEWAGE EJECTORS. 
Blackburn-Smith Corp., 


New 


New 
York, N. Y. 
Yeomans Bros. Ce., Chicago. 
SHAFTING, 
National Tube Co., Pittsburgh. 
SMOKESTACKS. 


Bigelow Co., The, New Havea. 


Conn, 

Heinieke, Ine., H. R., New York. 

Springtield Boiler Co., Spring- 
field, Ill. 

SOOT CLEANERS, 

Diamond Power Specialty Co., 
Detroit, Mich. 

Deming Co., The, Salem, O. 

Blliott “co. "Pittsburgh. 

Lagonda Mfg. Co., Springfield, 


Ohio. 
Plant Eng’r’g & Equip. Co., New 
York. 
SPRAY COOLING 
Spray Ene’r’g Co., Boston. 
a -Waring Co., Philadel- 


SPROCKET WHEEL CHAINS. 
Babbitt Steam Spec. Co, New 
Bedford, Massa. 
Morse Chain Co., Ithaca, N. Y. 
STAIR TREAD, ot ge mae + 


¥. 
Pioneer Rubber Mills, San Fran- 
eisee, Cal. 
Quaker City Rubber Co., Phila- 
delphia. 
<a Co., Chas. A., New 
or’ 
ee” States Rubber Co., New 
Yor 
Voorhees Rubber Mfg. Co., Jer- 


sey City. 
Waterbury Go. New York. 


STRAM 


Reltlow Watas fn Mawatane a 
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Wheeler Condensing Equipment 


Wheeler Turbo-Air Pumps— 
motor, belt or turbine driven. 

Wheeler Steam Jet Air Pumps, 
with inter-condenser. The most 
efficient steam jet pump made. 

Wheeler Rotative Dry Vacuum 
Pumps, 

Wheeler- Edwards Combined 
Vacuum and Condensate Pumps. 

Wheeler High Vacuum Con- 
densers—all sizes—all kinds. 

Wheeler Centrifugal Pumps for 
all services. 

Wheeler Cooling Towers. 

Wheeler Evaporators — single 
“— —. a. 

eamless drawn brass, copper 
ond. special mixture tabes, Wheeler a 

rite for Bulletin on the phase 

of condensing in which you are & Engineering 0. 
most interested. CARTERET, N. J. 
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Power Transmitting Machinery 


We make a complete line of Power Trans- 
mitting Machinery, Shafting, Rope Trans- 
mission, Machine Moulded Iron and Steel 
Gears for heavy service. - 


Cresson-Morris Company 
Engi: s—Founders—Machinists 





Philadelphia, Pa. 
Branch Office: 141 Milk Street, Boston, Mass. 











RIVAL OF THE CLOUDS 
TRADE MARK 


Perfect Soft Water 


SAVES FUEL 


You are paying unusually high 
prices for coal—and no substan- 
tial decline expected. Can you 
afford to waste this fuel? 


A coating of scale even 1/50 in. 
thickness wastes 100 lbs. from 
every ton of coal fired. 


Refinite makes scale impossible. 
It takes out the scale-forming 
lime and magnesia before the 
water enters the boilers. You 
save not only fuel, but the trou- 
ble, time and expense of wash- 
ing boilers and replacing tubes. 


The Refinite Softener is a simple, 
enduring, mechanically perfected 
means of passing water through a 
bed of Nature’s own water soften- 
ing mineral, Refinite. Quickly in- 
stalled, occupies little space for 
volume of water handled, reason- 
able in ‘Price, requires no expert 
supervision. It produces Perfect 
Soft Water at the lowest cost. 


Ask our nearest office for full 
particulars. No obligation. 


THE REFINITE CoO. 


Refinite Bldz., Omaha, Neb. 








DETROIT, a * Lincoln Bldg 
MINNEAPOLIS, 03 Plymouth blag. 
SALT LAKE CIT Ty. 209 Walker Bldg. 
SPOKANEL 1015 Old Nat'l Bank Bldg. 
KANSAS CITY, y- Grand Ave. Temple. 
CINCINNATI, 410 Traction Bldg. 
SAN FRANCISCO, 419 Call Bldg. 
“LOS ANGELES, 303 Story Bldg. 
ae 908 §. Michigan Ave. 
NEW YORK, 9 E, 40th St. 
ATLANTA, 320 Hurt Bldg. 
BUFFALO, 411 Liberty . a 


CLEVELAND, 129 Arcade Bldg, 
DENVER, 513 Mercantile Bldg. 
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Plant Eng’r’g & Equip Co., New 
Yarnall-Warlag Ce., Philadel- 
a. 
STEAM TRAPS. 
Anderson Co., The V. D., Cleve- 
land, Ohie, 
Armstrong Machine Wka., Three 
Rivers, Mich. 


Davis a Ce., @. M., Chi- 


a’Este TC, Julian, Boston. 
Elliott Company, Pittsburgh. 
on. ~~ Co., H. W., New 


Kell e Jones Co., Greensburg, 
a. 

Kieley & Mueller, Inc, New 
or 

Nashua Machine Ce., Nashua, 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Patterson-Kelley Ce., The, New 
ork. 

Pratt & Cady Co. Inc, Hart- 

, Conn, 

Reliance Gauge Column Co., 
Cleveland. 

H, A. New York, 


N, Y. 
Sarco Company, Ine., New York. 
Strong, Carlisle & Hammond Co., 
Cleveland, " . 
Squire Co., The Cleveland. 
Templeton Mfg. y Fg ‘Cambridge, 


Watson & MeDaniel Ce. Phil- 
adeiphia. 

Witltams Gauge Co., Pittsburgh. 

Williams Vaive Co., D. T., Cin- 
cinnatlL - 


STEAM TURBINES. 
Allis-Chalmers ae. Ce, Mil- 


waukee, W 
carting Turbine Blower Ca, 


Rogers Co., 


ne ass. 
Coe Co., C. T., Newark, N. J. 
Coppus Engrg. Bquip. Co., 
Worcester. 
De Laval Steam Turbine Co., 
Trenton, N. 


Electric Co., Schenec- 
Co., Wellsville, 


General 
Kerr Turbine 
a. Y, 
Power Turbo-Blower Co., New 
or’) 
Ridgway Dynamo & Eng. Co., 
Ridgway, Pa. 
Steam Motors Co., Springfield, 
Mass, 
Terry Steam Turbine Co., Hart- 
ford, Conn. 
Westinghouse Machine Co., 
Pittsburgh, Pa. 
Wing Mfg. Co., L. J., New York. 
8TOCKS AND DIES. 
Armstrong mse. Co., Bridgeport. 
Crane Co., Chicago. 
Curtis & Curtis €o., Bridgeport, 
Conn. 
Mark Mfg. 
STOKERS, 
Files Engineering Co., 
dence, R. I. 
Flynn & Emrich Co., Baltimore. 
“Huber Hand Stoker.” 
STOKERS, MECHANICAL, 
— — Co., James A., Chi- 


Combustion Eng’r’g Corp., New 


Co., Evanston, I[Il. 


HAND OPERATED. 
Provi- 


Flynn & Emrich Co., + ee 

“Huber Hand 8to) 
——- Stoker Ca, _- 7 
a. 


——— Iron Works, Manistee, 
phy Wks., Detroit, 
Riley Stoker Co., Sanford, Ltd., 


Worcester, Mass. 
Underfeed Stoker Co. of Amer- 


ch, 
aiarebe Iron 


ea, Detroit, Mich. 

Vasil Steam Systems Co., Wash- 
ington, D. GC 

Westinghouse Machine Co., 
Pittsburgh. 


gh. 
RS, UNDER-FEED. 
—— Eng’r’g Corp., New 


=e Stoker Co. of Amer- 
ca, Detroit, Mich. 
Weskinnhones Elec. & Mfg. Co., 
Pittsburgh. 


Crane Co., Chicago. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

ERHEA 


SUPER TERS. 
ee & Wilcox Co, New 
ork 
Dravo Co., Milwaukee, Wis. 
8WITCHBOARDS 
ng ~ * "aleetrle Co., Schenec- 
Westinghouse 


Electric & Mfg. 
Co.. Pittsburch. 


FLOAT, 
= Smith Corp., New 
TACHOMETERS, INDICATING 
AND RECORDING. 
—— Co., H. W., New 
Schaeffer & Budenberg Mfg. Co., 
Brooklyn. 
TANKS. 


Bowser & Co., See. 8. F., Fort 
Wayne. Ind 
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Harrison Safety Boiler Works, 


Philadelphia. 
ife & gone. Co., Wm. B., 
Pittsbu urgh. 
Sims Co., The, Erie, Pa. 
Springfeld | Boller ‘Co., Spring- 
Wayne Oil Tank & Pump Co., 
Ft. Wayne, Ind. 
THERMOMET. 
American wg (Gauge & Valve 
Mfg. Co., B 


Ashton “vaive Co, _ 
Foxboro Co., The, Foxboro, Massa. 
National Regulator Co., Chicago. 
Schaeffer z. Budenberg Mfg. Co., 
Brooklyn. 
_— Instrument Cos., Roches- 
“ee a 
TIME RECORDERS. 
Foxboro Co., Foxboro, Mass. 
me * dt Budenberg Mfg. Co., 
TOOLS AND SUPPLIES. 
Mound Tool Co., St. Louis. 
Pilley Packing & 
Mfg. Co., St. Loui 
H, + Rogers Co., 


|. ee 
Starrett Co., L. 8. Athol, Mass. 
Strong Machy. & Supply Co., 


New York. 
J. H. Williams & Co., New York, 
TRANSMISSION MACHINERY. 
Link-Belt Company, C 
Morse Chain Co., sspeee, N. Y. 
TRANSMISSION ROP 
American Steel & Wire Co., Chi- 


Brush 
New York, 


Waterbury Co., 
ar) fe AND SEPA- 


Templeton Mfg. Co., Cambridge. 


Conshohocken, 
Co., Nashua, 


ass. 

TRAPS, VACUUM. 

Farnsworth Co., 
a. 

ae a Machine 


Sarco Company, Inc., New York. 
— Mfg. Co., Cambridge, 


TUBE CUTTERS 
a Mfg. *Co., Springfield, 


0. 
Liberty Mfg. Co., Pittsburgh. 
UBING Steel & Tron Co., Chicago. 


ark Mfg. Co., Evanston, Ill. 
National ‘Transit Pump & Mach. 
Co., Oil City, Pa. 
National Tube Co., Pittsburgh. 
Scully Steel & Iron Co.. Chicago. 
UND. Ss UND HEATING 


Johns-Manville Co., H. W., New 


York. 
Ric-Wil Co., Cleveland, O. 
UNIONS. 
Crane Co., Chicago. 
Dart Mfg. Co., E. 


dence, R. I. 
Jefferson Union Co., Lexington, 
Mass. 
Kelly & Jones Co., Greensburg, 
2. 
a Co., The, Cincin- 
ati, 
Mark Mtg. Co., Evanston, IM. 
Powell Co., The Wm., Cincinnati. 
ein Valve Co., D. T., Cin- 
ti. 
VALVES, AIR. 
Bashlin Co., The, Warren, Pa. 
Co., The, 


Chapman Valve Mfg. 
Indian Orchard, Mass. 


M., Provi- 


Homestead Valve Mfg. Co., 
Homestead, Pa. 
Jenkins Bros.. New York. 
Co,, De- 


Michigan Lubricator 
troit, Mich. 
Nelson Valve Co., Philadelphia. 
Quaker City Rubber Co., Phila- 
VALVES, ATMOSPHERIC 


Kieley & Mueller, Inc., New 
ork. 
Ruggles-Klingemann Mfg. Co., 


Boston. 
VALVES. AUTOMATIC CUT-OFF. 
Lagenda Mfg. Co., Springfield, 


0. 
Ruggles-Klingemann Mfg. Co., 
Boston. 
VALVES, AUTOMATIC STOP 
AND 
ey hg Mueller, 
Beott. "there Mfg. 
National Fiue 
Groveville, N. J. 
United Electric Co., Canton, O. 
VALVES, BACK PRESSURE. 
Davis Regulator Co., G. M., Chi- 
cago. 
Kelly & Jones Co., Greensburg, 
a. 
Kieley & Mueller, 
York. 
Rugegles-Klingemann Mfg. Co., 
Boston. 
Scott Valve Mfg. Co., Detroit. 
VALVES, BALL, 
—— Co., Chicago. 
Co., The, Milwaukee, 
Heine Safety Boiler Co., Sst. 
Louis. 
Locomotive Superheater Co., 


New York. 
Williams Valve Co., D. T., Cin- 
einnatL 


Inc., New 


Co., Detroit. 
Cleaner Ce., 


Inc., New 


V4s-vms, BLOW-OFF. 
lin Co.,, The, Warren, Pa. 
ica Vaive Mfg. Co., The, 
Indian ——. Mass. 
Crane Co., Chicago. 
Elliott Co., ~~ 
Homestead Vaive Mfg. 
Homstead, Pa. 
VALVES, BOILER, 
Chapman Valve Mfg. Co., The, 
Indian Orchard, Mass. 
Lunkenheimer Co., Cincinnati. 
Powell Co., Wm., Cincinnati. 
Boose Valve Mfg. Co., Detroit. 
LVES, BY-PASS. 


Co., 


Pt ae Be es Co., Cincinnati. 
Nelson Valve Co., Philadelphia. 
Pittsburgh Valve, dry. 
Const. Co., Pittsburgh, Pa. 
Powell Co., Wm., Cincinnati. 
Pratt & Co. Inc, Hart- 
ford, Conn. 
Schiller, Jos. F., Philadelphia. 
Scully Steel & Iron Co., Chicago. 
Williams Valve Co., D. T., Cin- 
cinnati. 


a 

Yarnall-Waring Co., Phila. 

Chapman Valve +. Co., The, 
Indian poe Mass. 

Crane Co., Chica 

—— co ‘The, Cincin- 


Meson Regulator Co., Boston. 

Nelson Valve Co., Philadelphia. 

Scott Valve Mfg. Co., Detroit. 
VALVES, CHECK. 

Bashlin Co., The, Warren, Pa. 
Chapman Vaive —_~, Co., The, 
Indian Orchard, Mass. 
a Valve, Foundry. & 

Const, Co., Pittsburgh, Pa. 
Scott Vaive Mfg. Co.,. Detroit. 
Strong Machy. & Supply Co., 

ew York, N. Y. 


& Packing Co., 

ew Brunswick, J. 

United States Rubber Co. New 
York, N. 


ALVES, FLOAT. 

oo“ = Regulator Co, G M., 
Mason Regulator Co., Boston. 
Ruggles-Klingemann Mfg. Co., 


Boston. 
VALVES, GATE, 
Chapman Valve .. Co., The, 
Indian Orchard, Mass. 
Crane Co., Chicago. 
Lunkenheimer Ce., The, Cincin- 


nati. 
Nelson Valve Co., Philadelphia. 
Ohio Brass Co., The, Mansfield, 


Ohio. 
Pittsburgh Valve, Foundry. & 
Const, Co., Pittsburgh, Pa. 


roe & ame Co. Inc., Hart- 
ord, 
Scott Valve "Mtg. Co., Detroit. 


Williams Valve Co., D. T., Cin- 
cinnati. 


Crane Co., Chicago. 

—. & Jones Co., Greensburg, 
a. 

eer eamaned Co., The, Cincin- 


na 
Nelson Valve Co., Philadelphia. 
Ohio Brass Co., The, Mansfield, 


Ohio. 
Pittsburgh Valve, Foundry. & 
Const, Co., Pittsburgh. “Pa. 


— E py Co. Inc., Hart- 
geott V Valve Mfg. Co., Detroit. 


Will oe aa Co., D. T. Cin- 
at 
VALVES, "HYDRAULIC. 
Homestead Valve Mfg. Co., 
Homestead, Pa. - 
Yarnall-Waring Co. Phila 
VALVES, PLUG. 
Homestead Valve 
Bomostess. Pa. 
VALVES, P 8 
Ashton tt Co., Bosto’ 
Consolidated Safety Valve Co., 
New Yor! : 
me eg Ce., Cincinnati. 
Powell Co., Wm., Cincinnati. 
Ports “4 fs. Co., Detroit. 


Biren Pump Valve Co., Chicago. 

Federal Metallic Pkg. Co., Bos- 
ton, Mass. 

Lunkenheimer Co., The, Cincin- 
nati, Ohio. 

aa Co., _e Wm., Cincin- 
na 

OOS "Machy. & Supply Co., 

or * AS 
Voorhees Rubber Mfg. Co., Jer- 
sey 


y. 
VALVES, RADIATOR. 
Johns-Manville Co., H. W., New 


York. 
Michigan Lubricator Co., De- 
troit, Mich. 
Ohio — Co., The, Mansfield, 
io. 


Powell Co., Wm., Cincinnati. 
oon E ~ Co. Inc, Hart- 


Con 
Boott” Valve ‘Mte. Co., Detroit. 
Williams Valve Co., D. T., Cin- 


Mfg. Co., 


Crane Co., Chicago. 
Crosby nage na & Valve Co., 
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Davis Reotiater Co., G. M., Chi- 
ca 


da’ Este CO, Julian, -Boston. 
Elliott Co., pitbargs. 

Foster Eng’r’g Co., Newark, N.J. 
Kiel ~ * & Mueller, Inc., New 


Mason "Regulator Co., tr 
National Regulator Co., Chica; 
Nelson Valve Co., Philadelphia. 
Ohio ged Co., The, Mansfield, 


Ruggles-Klingemann Mfg. Co., 


Sarco Company, Inc., New Ma 
Scott Valve Mfg. Co., 
“eh Co., C. E., Cleveland. 
‘McDaniel Co., 


VALVES, REGRINDING, 
Davis Regulator Co., G. M., Chi- 


cago. 
—er Co., The, Cincin- 


Mason Regulator Co., Bosto 

Nelson Valve Co., Philadelphia. 
Powell Co., Wm., Cincinnati. 
Scott Valve Mfg. Co., Detreit. 
a. ose Co., D: T., Cin- 


VALVES. B IEF, 
Consolidated Safety Valve Co., 
New York. 
Davia Regulator Co., G. M., Chi- 


ago. 
Deming Co., Salem, O. 
Elliott Co., Pittsburgh. 
Kieley & Mueller, Inc., 


or 
Lunkenheimer Co., Cincinnati. 
Mason Regulator Co., Boston. 
-_ ~~ eee Mfg. Co., 


Bos 
Bcott Valve Mis. Detroit. 
i. Phila 


Federai Metallic Pkg. Co., Bos- 


ou City ctengy A Co., Phila 
vousere. ng gig fg. Co., Jer- 
sey C N. J. 
VENTILATING APPARATUS, 
ee & Sons Co., B. B., Boa- 


Mass. 
Globe » Ventilator Co., Troy, N. Y. 
Wing Mfg. Co., L. J., New York. 
VENTILATO 
Badger & Sons Co., B. B., Bos- 
ton, Mass. 
Globe Ventilator Co., ee N. ¥. 
Williams Valve Co., D. T., Cin 


cinnati. 

WAGON & TRUCK ag 
Gifford-Wood Co., Hudson, N 
Jeffrey Mfg. Co., Columbus, 6." 
Portable Machinery Co., Inc., 


P. . N. J. 
. COTTON AND WOOL, 


New 


WASTE 
Royal Mfg. Co., Rahway, N. J. 
WATER COLUMNS AND 
ALARMS 
American Steam Geawe & Valve 
ae Co., Boston 
Anderson Co., V. D., Cleveland. 
Elliott Co., Pittsburgh. 
Lunkenheimer Co., Cincinnati 
Powell Co., Wm., Cincinnati. 
Reliance Gauge Column Co., 
eveland. 
Williams Sones Co., Pittsburgh. 
WATER METERS. 
Bailey Meter Co., Cleveland, O. 
Harrison Safety Boiler Works, 
Philadelphia. 
Plant Engineering & Equip. Co., 
New York. 

Worthington ee. og Machinery 
Corp., New 
Yarnall- Waring — Phila 
ware. = APPA- 


Permutit zm The, New York. 
Refinite Co., Omaha, Neb. 


Scaife & Sons Co, Wm. B., 
: Pittsburgh, Pa. 
WATER RECTIFICATION AP- 
PARATUS., 


Permutit Co., The, New York. 
Refinite Co., ‘Omaha, Neb. 
——_ 3 Sons Co.,, Wm. B., 
burgh, Pa. 

WATER ‘SOFTENING SYSTEMS. 

Harrison Safety Boiler Works, 
hiladelphia. 

Permutit Co., The, New 
ae? Rig " specialty ‘on *Cht- 


Tl 
Scaife vi ‘Sons Co., Wm. B., Pitts- 
burgh, Pa. 
WATER TREATMENT. 
Permutit Co., The, New York. 
Refinite Co., Omaha, Neb. 
Beaife & Sons Co., Wm. B., 
Pittsburgh, Pa. 
WHISTLES. 
American Steam Gauge & Valve 
Mfg. Co., Boston. 
Ashton Valve Co., Boston. 
Crosby Steam Gauge & Valve 


Co., Boston 
Curtis & Curtis ‘Co. Bridgeport, 
WRENCHES. 
Curtis & Curtis Co., Bridgeport, 
onn. 
ee Co., H. W., New 
ork 
Scully Steel & Jros Ba ee 
Strong, Carlis! 
Cleveland, "Onis. 
Strong Machy. 


ew Yo! — A 
Williams & Co., J. H., Brooklyn. 
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ande it 


WituTuc JGECOCY 


ImpRoveo CarRIER 


RUDGERY is fast becoming unpopular—the 

day of employing human effort in wheeling 

and handling coal and ashes is past, as men 
can get easier work at higher wages. 









Many plants have seen the “handwriting on the 
wall” and are installing the 


Jeffrey 


Pivoted Bucket Carrier 


One man and the Jeffrey Carrier will handle 
your coal and ashes cheaper and quicker and with 
less trouble and supervision. 









It is built in standard sizes, to handle from 30 
to 160 tons per hour, and is the latest and most 
efficient development of coal and ashes handling 
machinery. It is the direct result of the knowl- 
edge gained during our 20 years’ successful experi- 
ence in building this class. 
















Our New Catalog 210G gives complete in- 
formation, general dimensions, working 
blueprints and other important data. Write 
TODAY for your copy. 


The Jeffrey Mfg. Co. 


905 N. Fourth St. 
Columbus, Ohio 











BRANCHES: 
New York Charleston, W. Va. Milwaukee 
Boston Cleveland Dallas 
Philadelphia Chicago Denver 
Pittsburgh St. Louis Seattle 





Scranton Detroit Montreal 
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under the classifications 


at the rate of 
30 cents a line 


capital letters. 





Wanted,” “Salesmen and Agencies,” 
nities,” “Patent and Patent Attorneys” and “Technical 
Books” will be set in type as shown below and published at these rates: 


CLASSIFIED RATES DISPLAY RATES 


Advertisements in the Signboard Section which come : 
“Position Wanted,” “Help the classifications “Equipment for Sale,” “Equipment 


“Business Opportu- Wanted,” “Educational and Instruction” and “Miscel- 


each insertion, 6 words to a line; minimum sold, 4 lines. 3 in..............+-- 11.70 2 col. (17 in.)....... 63.75 
First three words of each advertisement will be set in . 4 a 
Not less than one inch to be sold in these classifications. 


For display of any advertisement under the above For advertising rates under other headings in this sec- 
classified headings see sizes and rates in column at right. tion, see column at left. 


Advertisements in Signboard Section which come under 


laneous” are set in display space of the following sizes and 


Dc osens ccancees SoD hl So es 
<1 |e epee er ye / 1 col, (8% in.)...... 32.30 








POSITIONS WANTED 


POSITION WANTED—As Manager or 
Supt. by man with 18 years experience 
in Electric Line and Plant Construction, 
Operation, High and Low Tension Sub 
Station work and distribution. Have handled 
200 men at time. Want steady position; 
$200 a month to start. Will prove ability 
within three months. Address Box 582, 
Power Plant Engineering, 537 So. Dearborn 
St., Chicago. 12-1-1 


SITUATION WANTED — Engineer, 3rd 
class, Mass. license, firing and operating, 
light repairs or would act as agent handling 
line of engineering supplies. Best of refer- 
ences. Address Box 570, Power Plant Engi- 
neering, 537 So. Dearborn St., Chicago, III. 


POSITION WANTED—Chief Engineer in 
three thousand kilowatt engine and turbine 
electric plant wants position offering greater 
opportunity for advancement with better 
pay. Married. Age 33. Twelve years’ ex- 


perience. References furnished. State wages 
paid. Address Harry Badcon, Ludington, 
Mich. 3-15-2 


SITUATION WANTED as engineer in Chi- 
cago district. Chicago licensed, mechanical 
and electrical. Address Box 572, Power 
Plant Engineering, 537 So. Dearborn St., 
Chicago, Il. 





ENGINEER and master mechanic with 
long experience installing and operating 
power plants and machinery, electrical or 
mechanical, as well as construction work, 
would like to arrange with builders and 
manufacturers to supervise their installations 
in this city or vicinity. Address G. N., 
107 West 122nd St., New York City. 


POSITION WANTED—A first class fore- 
man and electrician; has had two years’ ex- 
perience. Age 19. Address A. J. Wilson, 


Kahaka, Mo. 12-1-1 . 





POSITION WANTED—By engineer who is 
a result getter. Time with present concern 
expires March, 1920. Records show an in- 
crease in efficiency and saving of fuel. Ad- 
dress W. C. Siple, Carson City, Mich. 12-15-1 


. 


HELP WANTED TECHNICAL BOOKS 


WANTED—Refrigerating engineer in west- 
ern Pennsylvania for 20-ton ice making and 
ice cream plant, electric driven throughout. 
Address Box 582, Power Plant Engineering, 


5387 So. Dearborn ‘St, Chicago, Il. GS B 
WANTED—An instructor in Mechanics at ct igger Pay 
the University of Wisconsin for next sem- E 


ester, beginning about Feb. 10. Salary will 

depend on qualifications; maximum, $1900.00 

for academic year. Apply with references 

and full information to Dean of Engineer- et A Re 

ing College, Madison, Wis. 12-15-3 know about electricity. In simple 

every language— complete, 

conciee, to the point point. In questions 

and answers. A com — ar 

. course in Llectric 


Send for your ect today to look 


HAWKINS 
ELECTRICAL 
GUIDES 



















BOILER ROOM FOREMAN FOR POWER 
PLANT—Must have good working knowledge 
of boilers, combustion super-heaters, coal 
and ash handling machinery, automatic stok- 
ers, instruments, etc. Must be able to handle 
men and plan work in connection with re- 
pairs and maintenance for large industrial 
power plant in central Ohio. Address box 
583, Power Plant Engineering, 5387 So. Dear- 
born St., Chicago, Ill. 12-15-2 











ENGINEER WANTED—To operate 300 
h.p. steam pumping plant; should also have 
a good working knowledge of and be able 
to repair gasoline engines and do machine 
shop work; location, small town in Louis- 
iana; married man preferred; references re- 
quired. State salary expected. Write Flo- 
rence Louisiana Co., Florence, La. 11-15-2 


WANTED—First-class mechanical engineer 
capable of designing automatic machinery; 
one who already has a record of achievement 
and large and long experience in this line. 
An attractive salary will be paid. Address, 
with experiences. Deton, Power Plant En- 
Gee. 537 So. Dearborn St., Chicago, 








~15-2 
ee Bi silo Machinery iene Wintiage—tnatilitien of Dene 
_— ature ture Win ing of 
ae 5 eee Instrument Ti tical 
ment of Dynamos and Riotore—Distrbution a 





TECHNICAL ADVERTISING MANAGER 
—With first-class record of past service and 
a thorough knowledge of power plant prac- 
tice; unusual opening for a man with brains 
and desire to settle permanently in the fu- 









ture. State minimum salary. A real job Wiriee= Lighting El Meloits Reads ad 

for a real man with snap and initiative. Ad- te Hare! Apis o a iy and’ — 
dress Box 577, Power Plant Engineering, to you FREE. Not a cent to pay until you see 
537 So. Dearborn St., Chicago, Ill. 11-15-1 the books. No obligation to buy unless you are satisfied. 





Send coupon now—today—and get this great help . 
and see if not worth $100 to you—you 1.00 
month for cee hoary ~~ " 























BLUEPRINTS THEO. AUDEL & CO., 72 
A ve., N.Y. Please 
submit for examination pica Uewtens 
BLUEPRINTS—Motor connections. 236-A.C. Beree ss the mel ou gt within 
Single, two and three-phase, including volt- rther mail you § 
age, cycles, phases, speed, changing. 
: 123 D.C.. Show voltage changing, test- 
ng, ete. 
ao Transformers. Single, two and three- 
phas 
Large Set Rheostats, controllers, compen- 
sators, automatic starters and voltage regu- 
lators, both internal and external connec- PPE 


tions. 10 samples A.C., 25¢c. Particulars 
free. Charles Chittenden, Dept. E., 3024 
Matthews Ave., Kansas City, Missouri. 
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PATENTS AND PATENT 
ATTORNEYS 


PATENTS PROCURED—Trade Marks reg- 
istered. A comprehensive, experienced, 
prompt service for the protection and devel- 
opment of your ideas. Preliminary advice 
gladly furnished without charge. Booklet 
of information and form for disclosing idea 
free on request. Richard B, Owen, 28 Owen 
Bldg., Washington, D.C. tf 








A. P. CONNOR, Consulting Electrical and 
Mechanical Engineer. Attorney-at-Law and 
Solicitor of Patents and Trade-Marks. Re- 
sults guaranteed. 121 Carroll St., S. E., 
Washington,.D. C. tf 


PATENTS—C. L. Parker, formerly mem- 
ber Examining Corps, U. S. Patent Office. 





Patents, trade-marks and copyright. Hand- 
book for inventors sent upon request. 


McGill Bldg., Washington, D. C. tf 





PATENTS—H. W. T. Jenner, Patent At- 
torney and Mechanical Expert, 622 F St., 
Washington, D. C. Established 1883. I make 
an examination and report if a patent can 
be had and the exact cost. Send for full 
information. tf 





SALESMEN AND AGENCIES 





WANTED—Agents throughout the United’ 


States to handle the best pipe thread and 
gasket compound on: the market today— 
Elastic—Non-Hardening. Will retain its 
strength under the most sudden temperature 
changes, from that of super-heated steam to 
below zero degrees. Big opportunity, liberal 
commission. Utility Supply Company, 329 
N. Fourth St., Philadelphia, Pa. 12-15-2 





WANTED—Agents on commission to sell our 
shaking grates. We will instal) grates on trial to put 
it to test at our expense with any grate made. Ad- 
dress Armstrong Mfg. Co., Springfield. O. ti 





The manufacturers of the most efficient 
coal-burning device on the market desire 
the services of local sales engineers. The 
apparatus is sold by written contract guar- 
anteeing 70% overall efficiency of the fuel 
burned. Commission basis. Fine opportu- 
nity for live salesman. Address Box 566, 
Power Plant Engineering, 537 So. Dearborn 
St., Chicago, Il. tf 





AGENTS WANTED—Throughout United 
States, for simplest, most durable, effective, 
inexpensive boiler flue blower; big market 
available, large commisions. Address Box 
580, Power Plant Engineering, 37 So. Dear- 
born St., Chicago, Ill. ”11-15-2 





WANTED — Distributors in unoccupied 
territory for Pyrobond Fusible Fire Brick 
Binder. Send for circular and sample. 
Chestnut Ridge Corp., 7-11 W. 45th St., New 
York, N. Y. 
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SALESMEN AND AGENCIES 











MISCELLANEOUS 





A JOB WITH A FUTURE FOR A 
PLANT ENGINEER 


There is a big library, dining and office 
table factory in a Michigan city where a 
young man thoroughly versed in efficient 
operation of a power plant can find a 
good job with good pay. The town will 

make a good home for a family, because 
it is one of the cleanest towns 1n Mich- 
igan, politically and in every other way. 
The plant consists, in the main, of two 
250- = Wickes water tube boilers and a 

Corliss engine, located in a brick 
patldtns between the two wings of the 
factory. Clean as a whistle and we want 
that sort of a man to run.it.” Address 
Box 584, Power Plant Engineering, 537 
So. Dearborn St., Chicago, Il. 2-15-1 








WANTED 


Second-hand exhaust feed water 
heater, 300 h.p., open type. Box 288, 
Maysvillé, Kentucky. 











BIDS WANTED 


NOTICE TO CONTRACTORS 


Notice is hereby given that the City Clerk 
of Iowa Falls, Iowa, will receive sealed bids 
until noon of the 1st day of December, 1919, 
for the drilling of a well at the City Water 
Works, in the city of Iowa Falls, Iowa. 


Bids to include both 10 and 12-inch wells 
and casings. Said bids will be acted upon 
at a meeting of the City Council to be held 
at Council Rooms in the City Hall, on the 
1st day of December, 1919, at 8 o’clock p. m. 


A certified check in the sum of $300 must 
accompany each bid as a guarantee that the 
bidder will enter into contract for doing the 
work, in case their bid is accepted. Work 
to be begun within 30 days after contract is 
signed, and diligently prosecuted until com- 
pleted, depth of well and supply of water 
to be determined by the City Council. The 
city reserves the right to reject any and 


all bids. Casing to consist of Standard 
Black pipe. 
J. O. GREGG, 
City Clerk. 


EQUIPMENT WANTED 





WANTED 


Two return tubular boilers, 
66”"x18’ or 72”x16' 
125 lbs. working pressure. 


Hartford Insurance Co. Inspection. 


CAIRO ICE & COAL COMPANY, 
Cairo, Ill. 











The 
Power Plant 
Records 
and Analysis 
Number 


of POWER PLANT ENGINEERING 
sells for one-half of a dollar, the same 
price as the specialized January first 
issues of previous years. 


To the power plant man this issue 
is worth many times fifty cents. If it 
points the way to the saving of one 
ton of coal it has enabled him to 
save $5 instead of $1. 


If it helps him to reduce labor, in- 
crease output or in any way improve 
his plant’s efficiency, he becomes many 
times as valuable to his plant as he 
would have been five years ago. 


Fifty cents invested in this January 
first issue should certainly make any 
man worth more than he was worth 
before. 


Renew at once if your own subscrip- 
tion to POWER PLANT ENGINEER- 
ING is about to expire and thus make 
sure that you receive this great 
specialized issue which is sent to all 
regular subscribers without extra ex- 
pense. Subscription price $1.50 a year 
up to and including the 5th postal 
zone; $2.00 in the 6th, 7th and 8th 
zones. 


Order at once all the extra copies 
you may desire for associates, friends 
or employees, remitting 50 cents for 
each copy ordered. Remit direct to 
POWER PLANT ENGINEERING, 
537 So. Dearborn St., Chicago. 


In. past years hundreds of orders 
for copies of our specialized January 
first issues have reached us following 
publication, which we could not 
supply. 


Avoid Disappointment 


Order Extra Copies 
NOW 
50 Cents a Copy 


Postage Prepaid 


More than 125 pages of Editorial Matter 
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EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE 








For Sale 


(First-Class, Used) 


BOILERS 

2—500 hp. Keeler water tube, 160 lbs., 2 yrs. 
2—100 hp. Keeler water tube, 160 lbs., 2 yrs. 
4—850 hp. B. & W. water tube, 180 lbs., 12 yre. 
2—250 hp. Keeler water tube, 160 lbs., 2 yrs. 
1—250 hp. McNaull water tube, 125 lbs., 6 yrs. 
1—230 hp. B. & W. water tube, 150 Ibs., 12 yrs. 
2—200 hp. Heine water tube, 150 Ibs., 5 yrs. 
2—100 hp. Heine water tube, 175 lbs., 10 yrs. 
8—72x18 H. R. T. suspended, 150 lbs., 2 yrs. 
6—72x16 H. R. T. brackets, 125 Ibs., 6 yrs. 


ENGINE GENERATOR SETS 
2—500 kw., 250 volts, d.c. comp. engine, non-cond. 
1—300 kw., 250 volts, d.c. comp. engine, non-cond. 
1—150 kw., 250 volts, d.c. simple engine. 

1— 60 kw., 250 volts, d.c. simple engine. 
1—150 kw., 2300 volts, a.c. simple engine. 
1—125 kw., 2300 volts, a.c. simple engine. 


TURBO GENERATOR 


1—1000 kw. Westinghouse turbo generator, 2300 
volts, 60 cycle, 3 phase. 


CONDENSERS 


2—2000 sq. ft. Worthington surface condensers, com- 
plete with pumps and auxiliaries. 

1—Le Blanc jet type turbo driven, capacity, 18,750 
Ibs. steam per hour. 


R. L. BAKER 


Edison Bldg. Randolph 1456 Chicago 


Exceptional Power Plant Offering 


Due to electrifying six plants of the City Ice Delivery Co., Cleveland, Ohie, we 


have purchased and offer for immediate sale Boilers, 


machinery as follows: 


BOILERS 
Return Tubular 

Hp. 
2—72x18 Hand fired .......0..sse08 150 
2—72x18 Murphy stokers 150 
8—72x18 Murphy stokers .. 150 
8—72x18 Murphy stokers ... 150 
4—T8x18 Murphy stokers . 115 
1—66x16 Hand fired ..........ese0 100 
1—60x18 Hand fired ...........es00 90 





Water Tube 





2—188-hp. B. & W. hand fired.. 
1—200-hp. Geary Heine type.. 


CORLISS ENGINES 


Complete with balance wheels and outboard bear- 
ings, no belt wheel. 






belt drive. 
duty rope drive. 





gines, Pumps and other 


PUMPS 
All Duplex and in fine condition 





vacuum pump 
AIR COMPRESSORS 
8—Westinghouse 9%4x9%x10. 
1—New York 1x7x5x0. 
‘estinghouse 11xlix11. 
1—Weir 10x9x14. 


VERTICAL ENGINES 


1—6x6 1—8x10 double 
1—6x8 1—8x12 side crank horizental 
1—T7x7 
x8 
MISCELLANEOUS 
Filters and ev: 


rs. 
direct connected to water pump, 


mpresso! 
1—Overhead “¢ crane—hand power. 
———s coils. 


Valves. 
1—18 bib Arctic vertical ammonia ice machine 


WIRE OB WRITS FOR PARTICULARS. 


The Cleveland Belting and Machinery Co. 


1524 University Rd. 


Cleveland, Ohio 








For Sale 


Twenty-ton refrigeration machine, 
Wolf type, steam driven, can be 
driven by belt. One Ice Tank; 
88 300-pound cans, capacity 7 to 8 
tons; one 60-h.p. return tubular 
boiler; 1 150-h.p. water tube boiler, 
heater, pumps and plant equipment. 
Closing down our plant, will sell at 
a reasonable price, machinery right 
size for ice cream maker. Machin- 
ery in good working condition. Ad- 
dress Box 572, Care Power Plant 
Engineering, 537 So. Dearborn St., 
Chicago, III. 


_ For Sale 


2-136 H.P. B. & W. Water Tube Boilers, eight tubes wide, nine tubes high, single 
drum, Kelly shaking grates, full cast iron fronts; price, $500.00 each. 


2-250 H.P. B. & W. Water Tube Boilers, double drum, full cast iron fronts, 


Martin shaking grates; price, $1000.00 each. 


1—56x16 Freeman Fire Tube Boiler, with full cast iron fronts, standard grates; 


price, $200.00. 


This equipment has recently been taken out of service and is in good condition. 
If interested, communicate with DODGE MFG. CO., Purchasing Dept., Mishawaka, Ind. 














FOR SALE 


Dlectric lighting outfit, consisting of 
4-HP, Clark Upright Steam Engine, 2%4- 
K.W. generator, 1500 R.P.M., 115 Volt 
D.C., complete with back connected rheo- 
stat. Used only short time. Will sell 
mete. DAVIS-KANKAKEE CO., Aurora, 
Illinois. 











For Sale 


FOR SALE—WESTINGHOUSE 
GAS ENGINE; size 11x12; also 
Westinghouse belt driven generator, 
125 volts, 25 kilowatt, with one 
switch board complete. Price $1000. 
Can be seen in operation at The 
Hein Company Power Plant, 34 
Isabella St., N. S., Pittsburgh, Pa. 





For Sale 


1 Westinghouse A.C. Generator, 
100 K.W., 2400 volt, 3 phase, 60 
cycle, 900 r.p.m., serial No. 698817, 
together with 2 K.W. Exciter, rheo- 
stat, etc. 


Price, f.o.b. Evansville, Wisconsin, 
$1200. Address E. S. CARY, Supt, 
Evansville, Wisconsin. 
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EQUIPMENT FOR SALE 


EQUIPMENT FOR SALE 











POWER PLANTS 


EQUIPPED 
Quick shipments from large stocks 


ZELNICKER w ST.LOUIS 


Get Bulletin No. 270-60 pages for Big 
Bargains in Rails, Cars, Tanks, Piling, etc. 








For Sale — 


D-C Direct Connected 
Generators 


1—400-kw. G. E., Type M. P., 250-v., 120 
r.p.m., d.c. generator; direct connected 
to 18 and 36x42 tandem compound 
Corliss engine. 


1—%5-kw. G. E., Type M. P., 250-v., 250 
r.p.m., d.c. generator; direct connected 
to 12 and 14x14 Atlas high speed steam 
engine. 


Air Compressors 

1—28x30-18x30, 2400 cu. ft. per minute, 

100 lbs. pressure Sullivan Class WB-2 

steam-driven air compressor. 
1—18x20-1214x20, 900 cu. ft. per minute, 

100 lbs. pressure Sullivan Class WB-2 

steam driven air compressor. 

Fire Pumps 


1—18x10x12 Dean Duplex Underwriters 
Fire Pump; 1,000 gallons per minute. 


1—18x10x12 Fairbanks-Morse Underwrit- 


ers Fire Pump; 1,000 gallons per 
minute. 
D. C. Motor 
1—200 hp. Triumph, 220-v., 500 r.p.m., 
d.c. motor. 


Water Heater 
1—800 hp. Webster water heater. 


Coal Conveyor 
1—Jeffrey Coal conveyor and crusher. 
The above equipment is in good condi- 
tion and is offered for sale owing to the 
discontinuation of one of our power 


plants. For full particulars, communi- 
cate with 


Midwest Engine Co. 
Indianapolis, Ind. 


Power Machinery Exchange, Inc. 
1 Montgomery St., Jersey City, N. J. 


Kw. 
225 
2—150 
45 
387% 


250-VOLT D.C. UNITS 


Generator 
Wehse. 
G.E. 

Ridgway 
Wehse. 

4 ad 3 wire 


Wi 
G.E. 
G.E. 
Allis-Chal. 
c.W. 

Ridgway 
Northern 

G.E. 

W.E. 

Wehse., 3 wire 
G.E. 
Sturtevant 
W.E. 


Engine 
Buckeye 
Harrisburg 
Ridgway 


Harrisburg 
Ames 


Brownell 
Chand. Tay. 
Frost 
Ridgway 


de 
Harrisburg 
Russell 4 v. 
Erie 
Skinner 
Sturtevant ver. 
Ve 


125-VOLT D.C. UNITS 


Generator Engine 

Sprague Harrisburg 

G.E. Ridgway 

Wehse, Skinner 

c.W. mes 

G.E, Ridgway 

G.E. Bruce McB gas 

Garwood Harrisburg 

C.W. Ames 

G.E, Harrisburg 

Sturtevant Sturtevant 

Bullock Ridgway 

Cr. A. & 8. 

Sprague Ames 

220-250-VOLT GENERATORS 

Make Speed 
G.E. 425 
Ridgway 550 
G.E. type D.L.C, 775 
Lincoln 3 wire 850 


Price 
$3200 
1200 
475 
450 


110-125-VOLT GENERATORS 


Kw. Make Speed Price 
200 Bullock 300 $2000 
150 G.E. 550 1400 

100 Bullock 550 950 
85 G.E. 790 750 
60 Wehse. 800 600 
45 G.E. 800 475 
32% G.E. 700 300 
20 G.E 


1250 200 


A.C. UNITS, 60 CYCLE, 440-220 VOLTS 


Kw. Generator Engine Price 


675 =G.E. Ball-Corliss (new) $21000 
500  Wehse. Lentz tandem 
400 Wehse. Ball 4 valve 12000 
300 ~=Al. Chal. Parsons turbine 9000 
250 Wehse. Wehse. ver. 4000 
156 Wehse. Parsons turbine 
150 ~G.E. American Ball 3250 
150 Wehse. Chandler & Tay. 
2—125~— Ail. Chal. Buckeye heavy duty 3500 
125 Wehse. Parsons turbine 3000 
110 ~=— Al, Chal. Bates ver. 2800 
100 Ridgway Ridgway 2500 
100 =Cr. Wh. Engine type gen. 1800 
75 Wehse. Russell 2100 
50 Wehse. Harrisburg simp. 1900 
36 «G.E. Fleming 2100 
35 W.E. Sturtevant 2000 








5 


capacity. Good as new. 


gineering, 


For Sale 


Double pipe ammonia condensers, 
60-ton 
Must re- 
move these condensers for room. 
Address Box 581, Power Plant En- 
Dearborn St., 


sections, 


Chicago, IIl. 


12-pipe 


537. So. 


high, 


For Sale 


One Heavy-Duty, Cross- 
Compound, Corliss Engine, 
Driven Two Stage 


Air Compressor 
2000 cu. ft. capacity, 100 Ib. pres- 
sure, equipped with Automatic 
Plate Valves (Iversen Patent). 


MESTA MACHINE CO. 
P. O. Box 112%, Pittsburgh, Pa. 








ONE COMPLETE Boiler Plant— 
300 h. p., 2 Scotch Marine boilers; 
complete with all pipes, valves, fit- 
tings, stacks, $2500. J. F. DONA- 
HOO CO. 











Motors, Generator Sets, Air Compressors 
and Electrical Equipment of — — 
en 


FOR SALE 


scription for immediate shipment. 
us your requirements, 


Electric Machinery Equipment Co., 
716 W. Van Buren St., Chicago, III. 


Haymarket 6588 





Ask for Stock List of 
POWER EQUIPMENT 


1000 Boilers, Engines, Pumps, Compress- 
ors, Generators, Motors, Machine 
Tools, Ete. 


REFITTED AND GUARANTEED 
WICKES MACHY. CO., Jersey City 



















CENTRAL 
PALACE 
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Manufacturers! 






































































































modern manufacturing plants. 


under one roof. 











Grand Central Palace 











Machines may be operated if desired. Every convenience 
provided for the prompt transaction of business in Grand 
Central Palace—'‘the home of permanent expositions. 


The Factory Appliance 


Division of the International 


Machinery Exposition 
At Grand Central Palace, New York 


will be a permanent display of material handling 
machinery, of machines, tools, appliances ‘and 
systems for efficient and economical operation of 


Manufacturers:—To increase your sales secure floor space 
and install an exhibit of your worthy product—be part of 
the world market arranged to exhibit and sell the best ma- 
chinery, the latest improvements and new inventions for 
eliminating waste motion and increasing production—all 


Meet Foreign and American Buyers 


International Machinery Exposition 


New York 
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Exhibit Your 
Products Right 
In The Heart 
of the World’s 
Machinery 
Market 









100,000 Sq. Feet 
of Exhibit Space 

















WRITE FOR 
FLOOR PLAN 
AND PRICES 
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MR. DAVID MOFFAT MYERS MR. site? HARRINGTON MR. FRED R. LOW 


lew York City jieago New York City 
ly Advisory Engineer Formerly Administrative Engineer Editor of Power 
National Fuel Administration National Fuel Administration 
for State of Illinois 






PROF S. W. PARR 
Urbana, Ill, 
Department of Chemistry 
University of Illinois 


MR. ARTHUR L. RICE 
Chicago 

Editor Power Plant Engineering - 

MR. JOS, W. HAYS, Author 
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Today Hundreds of Firms are Looking 
for Men who know Combustion 
Engineering. 


Right, now there is an unprecedented demand for men 
trained in Combustion Efficiency. A demand that is grow- 
ing more insistent every day, A demand so great that 
the men capable of answering the call are able practically 
to name their own salaries. 


Most professions are overcrowded, The average profes- 
sional man meets stiff ‘competition when a good job is 
oven. Why is it, then, that the Combustion Engineer 
always has a dozen attractive and high salaried positions 
to choose from? 


The answer is this—the lack of trained men. 


There are so few men who know combustion and fewer 
still who can apply it in every day boiler room operation, 
that it’s not a question of salary at all but a case of 
getting the man at any cost, 


Lack of Trained Men Your Opportunity 


Right here, in this lack of trained men is your big 
opportunity. An opportunity that means not only a large 
increase in salary but often liberal bonus awards and in 
many cases a share in the profits of the firm whose money 
you save through your knowledge of scientific Combustion 
methods, 


And remember this: In order to become a Combustion 


Expert no previous knowledge of scientific combustion 
methods is essential. Regardless of who or what you 
are—engineer, fireman, mechanic, erector of boiler plant 


equipment, efficiency expert, coal or power plant equip- 
ment salesman, or perhaps in some other line of work— 
the only requirement necessary to a thorough mastery of 
Combustion Efficiency is ordinary intelligence and com- 
mon sense—backed by the will to devote a little of your 








spare time each day for a few months to this work. 


The World’s Leading Combustion 
Engineers Tell You How to Succeed 


Look at the photographs in the panel 
acquainted with some of these men, At 
most of them by reputation. 


above, Possibly you are 
least you know all or 


And these are the men who have prepared this course of home 
study on Combustion Efficiency which, with a little effort on your 
part, will carry you to a position that is sure to bring cash returns 
to you and unlimited demands for your services. 


But You Should Begin Now. 


What would it be worth to you to have Jos. W. Hays, the author 
of this course, come to your home and tell you just what he knows 
about Combustion Efficiency? . What would it be worth to you to 
have Joseph Harrington, Fred A, Low. David Moffat Meyers. Prof. 
S. W. Parr and Arthur L, Rice give you personal instruction on 
scientific combustion methods and the benefit of their years of ex- 
perience in this field? 


Personal instruction from a]l these men would cost a small for- 
tune, and yet that is practically what you get in the Hays Course 
in Combustion. And if you master it NOW the very best oppor- 
tunities will be open to you. The help of these men, at a fraction 
of what an ordinary course of training in a technical school would 
cost, will enable you to succeed easily and quickly. 





HAYS SCHOOL OF COMBUSTION 
1110 State-Lake Building 
CHICAGO 


Learn More About It. 


Learn more about this remarkable offer. Send for our free book 
“Combustion Efficiency’’ which describes the course in detail and ex- 
plains just why the Combustion Expert is one of the most sought 
for and highest paid professional men today. 


It’s Free—Send the Coupon, 


Simply fill in the Coupon, mail it to us, and we'll send you a 
free copy of “Opportunities for the Combustion Expert’’ by return 
mail. Don’t delay. Time is valuable and already hundreds of 
forward looking men have grasped this opportunity which we now 


offer you. So send the coupon—today. . 
en rere 
s HAYS SCHOOL OF COMBUSTION, 

: 1110 State-Lake Bldg., Chicago, Ill 

' Send me a copy of “Opportunities for the Combus- 

4 tion Expert’ and details of the Hays Course in Com- 

B bustion. It is understood that this obligates me in 

4 no way. 

a 

1 NN a eae cae as EE TS ne Ee ey ee 

t (Print Name aud Address) 

. MON, oh a eacge hehe ahs tdcacdndwues oo0n se 0kse Rdadesaerie 

J 

rT] RN <0 0hs acumen SORGal a pa Waki e Sate deg ope uale0 oe alannah as Cae 

' 

H MIMI Giabas cid dgnenac'shi nana: Micke edebaakssd shots duoctease 

4 P. P. E.—12-15-19 
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\ Mr. Engineer: 


Do your pump valves leak? 
| It has been proven that pumps which have 
been in operation for only a short time will 
use 50 to 100% less steam after the seats have 
been refaced with 


The Dexter Pump Valve 
Reseating Machine 


This machine is made in styles and sizes to 
fit all types of duplex, triplex, single cylinder, 
plunger, boiler feed, vacuum, underwriter, 
mine and general service pumps regardless of 
the location of their seats. 

This outfit is as simple and positive in opera- 
tion as the Dexter Globe Valve Reseating 
Machine. 

If you use pumps you need one. 

Write now for our Catalog T-19. 


The Leavitt Machine Co. 


ORANGE, MASS., U. S. A. 

















Here’s a Chance to Economize 


With wages increasing and the cost of produc- 
tion constantly soaring, it seems as though the 
chances to economize are few and far between. How- 
ever, an opportunity to save much labor and reduce 
expenses will appear in the form of 


FORBES ‘iteading Machine 


“The Man-Power Saver” 








if you have pipe cutting or threading to do. 

One man can run any Forbes Machine, whether it is 
operated by hand or electric power. It is moved right to 
the job and if the pipes are extra heavy, a trolley can be 
used over the machine. 

A saving of the labor of from one to four men will be 
effected. The first cost is moderate and the upkeep is almost 
nothing. 

Make use of this opportunity to economize and send for 
our catalog at once. An early order will assure prompt 


URTIS & CURTIS CO. 


53 Garden Street Bridgeport, Conn. 
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Do you know that— 


a hot surface of this mea- 
sured area wastes 12714 
pounds of coal each year? . 


If it is steam heat — 


ponte “4 The waste in dollars per year 

=" per linear foot of pipe, coal 

oe weed 095 

gn —- at $10.00 per ton, 1 5, steart 

4"... 1.80 pressure—temperature of air 
ee: 


8 
" 4 ° . 
on ron around pipe 70° Fahrenheit. 


Read the remedy to the right. 


If it is hot-air heat — 


| owe Eg The waste in dollars per year 
per linear foot of pipe, coal 
at $10.00 per ton. Air in 
pipe 150° Fabrenheit—air 
around pipe 70°. 


Read the remedy to the right. 


If it is hot-water heat — 


Pe ot The loss in dollars per year 
perlinear foot of pipe, coal at 
$70.00 perton. Waterin pipe 
180° Fahrenheit. Air around 


pipe 7o° Fahrenheit. 


Few people realize that this con- 
dition exists if the temperature 
within a pipe, for example, is 230° 
Fahrenheit (the temperature of 
steam at 5 Ibs. pressure) and the 
temperature ofthe air surrounding 
the pipe is 70° Fahrenheit—a very 
moderate condition. 


VERY hot surface radiates heat. If this heat 

goes where it is not required, it is wasted 
and so is the coal that was burned to produce it. 
Opposite are some actual figures on such wastes 
— based on average conditions in American 
homes like yours. 


The Remedy 


Insulation correctly designed, manufactured and applied 
will reduce heat loss from hot surfaces as much as 90%. 
Efficient insulation must be made of material that does not 
conduct heat and that combines with this property the 
necessary strength and durability. 

Johns-Manville Asbestocel Insulation has all these desirable 
characteristics. It is made for application to steam, hot-air 
and hot-water systems. Other Johns-Manville Materials: 
Sponge felt and 85% Magnesia for high pressure steam, 
Anti-Sweat and Zero for cold water, Combination Built-Up 
for Brine and Ammonia. 

Inspect your heating plant for exposed hot surfaces on pipes, 
boilers and heaters, and for sections not properly insulated. 
Have your steamfitter apply Asbestocel to pipes, boilers or 
heaters, sealing all cracks and joints, finishing boiler and 
heater surfaces with Johns-Manville Insulating Cement. 
In this way you will save the added coal that must be 
burned when there is waste, 


H. W. JOHNS-MANVILLE CO., New York City 
10 Factories—Branches in 63 Large Cities 


Read the remedy to the right. Unfortunately many materials 
used for *‘covering’’ pipes are not 
efficient heat insulations — not 
only because their constituent 
materials are inferior, but be- 
cause their construction is incor- 
rect or faulty. 
To aid in buying, Asbestocel i. 
shown here intwo forms: 
In sectional form for fitting around 
steam and hot-water pipes. 
In flexible lu ttis 
Ground | hot-air Dhodag Pet ott aon 
We recommend Asbestocel rather 
than air cell because of its con- 
struction, viz: the cells run 
around the pipe—not lengthwise, 
thus preventing cireulation of air. 


INSULATION 
that keeps the heat where it belongs 


CEMENTS 
that make bosler walls leak-proof 


ROOFINGS 
that cut down fire risks 
PACKINGS 
that save power waste 
LININGS 
that make brakes safe 


PREVENTION 
PRODUCTS 
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The union of 
Scientific and 
Mechanical per- 
fection. 


Every factor in the practical and 
economical transmission of power 
is embodied in the Mark Union. 


The engineer who specifies Mark 
Unions can rely on them to stand 
the most severe conditions of serv- 
ice without leakage or corrosion. 


To many it has meant turning a constant union 
expense into a lasting union service. 

The brass seat, being an integral part of the union 
(fused to the steel) assures a permanent, leakproof 
joint. 

The rolled steel from which it is cold drawn contracts 
and expands with the same coefficient as the pipes 
it unites. 

Send for a sample union and give it a thorough test 
on the line that’s causing you the most trouble. Send 
for it now while you are thinking about it, and know 
what real union service is. 


Mark Mfg. Co. 


1908 Dempster Street 
Evanston, IIl. 


General Offices: 2111 Conway Bldg. 
111 West Washington St. 
CHICAGO, ILL. 


District Offices in all Principal Cities 
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Efficient on All Services 


It’s the joints that trouble the engineer, not the pipes. 
Under the strains due to expansion or contraction the joints 
give, and leaks develop. 


HOWARD txeansion JOINTS 


abolish such troubles on the lines. They take up the linea! 
changes in the pipe. The inner slip tube of bronze takes 
care of the distortion strains and keeps alignment rigid. 
It cannot rust against the packing. 

Efficient and dependable for high or low pressure steam, 
hot water, gas, air, chemicals or oil. Joints made in any 
desired size. 

Described fully in our new catalog X-J-2. Write for 
a copy. . 


Howard Iron Works ‘n't’ 































Williams’ “Vulcan” 
Chain Pipe Vise 


ILLIAMS’ “Vulcan” Drop-Forged Chain Pipe Vises are 

the only tools of their class made entirely of wrought 
steel. They are unbreakable, rapid in action and attachable 
anywhere—any handy bench or post will serve. 

The compact design of these wrought Vises is in strong 
contrast to the bulky and clumsy cast product previously used 
—their light weight is an unusual feature in tools of a 
capacity. They are carried in stock in three sizes, for 4% t 
8-inch pipe. Carried in stock by your dealer. Ask for Booklet. 


J. H. Willams @ Co. 


“The Drop-Ferging People” 
81 Richards Street, Brooklyn, N. Y. 
81 South Clinton Street, Chicago, Ill. 
81 Vulcan Street, Buffalo, N. Y. 





















BADGER 
SELF-EQUALIZING 


EXPANSION JOINTS 


Will permanently prevent leakage, looseness, and fractures, due to 
changes in temperature in steam, air, water, and other pipe lines. 
Write for our new book today 


E. B. BADGER & SONS co. 


191 Park Avenue 
NEW YORK CITY 





75 Pitts Street 
BOSTON, MASS. 








For Underground Steam and Hot Water Pipes 
the SIMPLE 


(C-Wi 


METHOD 


appeals to the = 3 with 
common sense. is a 
clean-cut, eases and 
ruggedly practical system 

of pipe insulation—not a 
makeshift scheme to utilize by-products. It is efficient up 
to 90 per cent, which makes it economical. It is impervious 
to decay or deterioration, which makes it permanent. But 
best of all, it is simple and practical—the kind of material 
that highly trained technical men and practical operating 
engineers both approve. Bulletin No. 1 explains Ric-mL 
simplicity and other features. Free. 


THE Ric-wiL COMPANY 





CLEVELAND, 0, 














‘NATIONAL’ 
Welding- SCALE FREE Pipe 


Another “NATIONAL” achievement described 
in detail and illustrated in “ NATIONAL” 
Bulletin No.7 Manufacture and Advantage of 
“NATIONAL” Welding-SCALE FREE Pipe 


PITTSBURGH, PA. 


NATIONAL TUBE COMPANY 
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JNIFLEX 





“wherever 
Shafts Meet” 


COUPLINGS 
“Admittedly Superior” 


is the verdict of the many manufacturers of pumps, generators, 
etc., who have tested Uniflex Couplings. They like to see their 
equipment coupled up with Uniflex because they know it means 
longer life, no loss of power, and perfect satisfaction in year in 
and year out service. 








Do your part and do not let a mere difference in first cost 
prevent you from reaping the big dividends an_ investment in 
Uniflex Couplings will bring you in increased efficiency, longer 
life and decreased operating costs of the machinery they couple. 








Uniflex Couplings pay many times over in the saving on coup- 
lings alone. The rest is clear profit. 


Write today for full particulars on the wonderful 
new, approved mechanical principle of this 
superior coupling. Remember every Uniflex is 


‘“‘Guaranteed for the Life of the Machine” 


Uniflex Coupling Company 


DISTRIBUTORS 
Lafayette Building Philadelphia, Pa. 


PITTSBURGH FOR PIPING 


and you get results in your Power Plant 
Pittsburgh Piping and Equipment Co. 


MANUFACTURERS AND CONTRACTORS 


Cleveland Chicago Pittsburgh San Francisco 














GRUNDY Patent Flexible 


K A R G E-; Insulated Coupling 


An Ideal Connection 
F LEXIBLE F RICTION COILCOUPLINGS for use between ends of shafting or for connecting mo- 


enable i tor to varied types of machinery. No complicated parts— 
power to be transmitted at any angle. 7 Rouen pre- 


Shafting equipped with Karge Couplings may jections. Dependa- 

be carried around corners or over or under ble and durable in 

obstructions without loss of power. Dis-align- “ Ng A oe 

ment of shafting is no obstacle. Easy to apply, é & power than any 

and acts as a cushion against the shack of quick 4 8) other flexible coup- 

starts. ) : tere Wite for book. 
Write for Bulletin “i let. 


The Karge-Baker Corporation : Charles BOND Co. 


- PHOENIX, N. Y. 617 A 
Piledelpbic’ Pa. 
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A Double — 
In One DART Union 
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One DART Union that lasts as long as TWO ordinary unions saves MORE than 
half of the union expense. It saves the time in buying, applying and the time between 
—when ordinary unions are often leaking before replacement is made. 

Look at the DOUBLE bronze seats on the DART—double service at the point 
where the life of unions is usually determined. 


This bronze-to-bronze DART feature is one of the reasons why they last so long, 
no matter what the service—whether it requires holding without corroding, or frequent 


making and breaking of the joint. 


The Fairbanks Company, Sales Agents. 





Ask us to let you try one at our expense. 


E. M. Dart Manufacturing Company, Providence, R. I. 


Canadian Factory, Dart Union Company, Ltd., Toronto 
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The Nip Union 


The Nip Union is one of the simplest unions made, there 
being only three parts. The ring and bottom are made of 
heavy Malleable Iron and the thread end of brass. The 
brass to iron seat eliminates the use of gaskets and the two 
metals make a much better joint than one made of the 
same metal. The threads are all brass to iron and will 
not corrode. The brass to iron seat makes it possible to 
re-connect it many times without injury. 


The Nip Union is only one of seyeral different styles of 
union illustrated in our new 1919 catalog ‘“‘R.” 


Copy Sent O# Request 


The Kelly & Jones Company 
; Greensbur, Pa. 











Complete Piping Systems 


Our Specialty 


Pittsburgh Valve, Foundry 
and Construction Company 
Pittsburgh, Penna. 


Engineers Founders Pipe-Fitters Machinists 
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Realities — 


beyond the imagin- 

ings of poets and 

novelists—are the 

things of steel and magic power built by engineers 
and scientists. Jefferson Unions are a realiza- 
tion of that ideal in union service that all men 
desire, some claim, but all may obtain if they look 
for the name Jefferson on the nut. 





tp RRS 





Satna 


Yi 


|| Male and Female s@fferson Fiange . Jefferson 
Union. Does away Union. Brass-to-iron All Male Union. Jaton. Allows wid 
ball joint. Made in Saves two pipe joints jariety, of co 


with a nipple and mnec- 
makes @ short con- eighteen sizes, from ween two female tions, from slizht off- 
nection. % to 12 inche- Darts. eet up to 90 degrees 
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Like the other modern mechanical miracles performed in the air, on the earth, and in the depths, 
| the raising of ships waited on the performance of many little miracles in the perfection of seemingly 
e insignificant parts. 


” 
1t Where power plants, in ships tossing on the waves, pump air into hulls, far below, to over- 
come the crushing force of tons and tons of water, only the perfection of Jefferson Unions can hold 
against the multiplication of strains and stress. 


Where salt air and water corrode, and where ships and crews must dodge between storms to keep 
the task, only the better metal, the brass-to-iron ball joint and the perfect threads of Jeffersons can 
give true union service. 






Location of brass seat ring, away from pipe contents, the impossibility of injury from pipe ends 
and all other harmful influences, is a patented feature. Sloping shoulder and large play in the ball end 
is of assistance in connecting piping out of line. 
Standard pipe threads tapered to fit the pipe. 
Coarse nut threads for quick adjustment. Heav- 
iest of its class made, and sold at reasonable prices. 


Jefferson Quality, that withstands the tests of 
crucial services, extends itself into surpassing 
length of service under ordinary conditions. 


Order from your jobber by the name, JEFFER- 
SON, the only way to make sure of the most union 
service for the money. 



















Jefferson Union Company 
31 Fletcher St. Lexington, Mass. 


© 


ple and elbow. Made 
Male and female. 
















Union Elbow, an 
econdmizer of the 


in] 
= 





Union Tee, with 
union on the outlet. 






type. Also made all 
female. 
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7a New Blade | in Your 
7 Safety Razor 


When your safety razor blade is worn out 
you replace it with a new one—you don’t 
throw the razor away. 

oe same principle applies to the Pratt & 

adyy RENEWABLE Disc Globe Valve. 
Winn the disc becomes worn from hard use 
you put a new one in its place—you don’t 

‘throw away the entire valve. 

In other words, you simply pay 25c for a 
new disc instead of $2.50 for an entire new 
valve in the l-in. size. Then your Pratt & 
Cady “Renewable” is as good as new. 

Old style razors and old style valves have 
to be discarded entirely when worn past use. 
Both are a dead loss. 

Factories using Pratt & Cady Renewable 
Disc Valves cut down valve-costs to a 
minimum. 

The operation of replacing a worn disc is 
a quick one, requiring only a few minutes. 
And the change can be made without remov- 
ing valve from the pipe line. 

An economy of this kind is worth think- 
ing about. Many plants are saving big sums 
annually by putting in a “Pratt & Cady” 
every time an old-style valve goes bad. 

Our Valve Book contains some facts that 
will interest you. We'll send you a copy on 
request. No obligation. 


PRATT & CADY CO. INC. 


Manufacturers of Valves, Asbestos Packed Cocks, 
Feed-Water Heaters, Hot-Water Generators, Hot- 
Water Service Heaters, and Power Pumps. 


Boston Cleveland Hartford New York 
Chicago Detroit Minneapolis Philadelphia 
Pittsburgh San Francisco 


Representatives in all large cities, 


PRATT & CADY 
RENEWABLE DISK GLOBE VALVES J 


+ 


< 


y 
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Continuous Satisfaction 


The satisfactory service that Birch Pump Valves 
render users is evidenced by the letters received from 
large industrial concerns, mining companies, and great 
municipal plants, all reporting the same satisfactory 
service, and lasting qualities of 


Birch Pump Valve 


They can be depended upon to reduce slippage and 
leakage to a minimum. 


The rubber seat rings are not cured in the valve, 
but separately, and securely locked in the valve body. 
Cannot warp, curl or break. There are no nuts or 
binder plates to work loose. 


Send for our free bul- 
letin which explains in de- 
tail the advantages of the 
Birch Pump Valve. 


Birch Pump 
Valve Co. 


1521-1523 
Sedgwick St. 


Chicago, Ill. 














RUBBER * 





RIGIDITY 
“<The Valve with a Backbone” 


VOORHEES RUBBER MFG. COMPANY 


Jersey City New Jersey 


SEATING 











Renewed Under Pressure 


On no other — made can the seat 
ring be renewed while the valve is 
under pressure except en 


BASHLIN Valves 


That is only eme of the many superior 
features of the tight BASHLIN. 
also make the BASHLIN “Y” or Blow- 
off Valve, Indestructible Check Valve 
and Trap Valve; also Faucets. Write 
a for catalog J. 


O The BASHLIN Company 


| Warren, Pennsylvania, - U.S.A 
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Of many hundreds of service record cards received 
recently from users of YARWAY (formerly the 
Simplex) Blow-Off Valve, 15% bore the.voluntary 


statement under the heading of Comments: 


“The Best Valve Made” 


Other comments taken at random were: 


“They are entirely satisfactory.” 
“First class Blow-Off Valve.” 
“No complaint to make. 
“Entirely satisfactory.” 


“We like this valve ‘best ever’ since put in opera- 
tion; have given better satisfaction than any 
other type or make previously used. Only one 


has been packed in the last two years.” 


These comments have come from the engineers of 
large manufacturing plants from coast to coast. You 
may check the judgment of more than 15,000 users 
by trying one for 60 days without cost. Send us 
today the size of your blow-off line and state whethe- 


angle or straightway, flange or screwed. 


YARNALL WARING CO. 


Penna. R. R. and Mermaid Lane, Chestnut Hill 


PHILADELPHIA 


CHICAGO NEW YORK PITTSBURGH 
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6t Our OwnSay Jo 


‘OFFICE RECORD 
To be Returned! 
Yernall. Waring Co Chestout Hill, Phila, Pa. 
7 “ 
Notice to Customer! 
ww" This will help you to get the most out of your investment, 
and we will appreciate it. weit a “ 








Nrember of Suaphes Sestien Blow -of Valves yon hare B cervite 3 


son 2% | Alaa heahowe ¢ 
Laghdinmd B ajearac 
Bader proce 1S 7S H a 








GUyp 


This service is free. 
Valve to meet every requirement. 


To obtain this efficiency specify USCO Pump 
Valves. Made by the world’s largest rubber man- 


Investigate USCO Valves. 
“The Right Valves for Any Pump.” 


United States Rubber Company 


Notice to Filing Clerk! . 
ia cond moust mot be Ged wail coteme’s mpat of 
poe = compheke - 








Upon the valves depends, largely, the efficiency 
of the pump. Maximum efficiency is to be had 
only by using rubber pump valves specially de- 
signed for your particular conditions. 


You will find it to your advantage to make 
use of our Engineering Service. Consult us in 
regard to your pumping requirements—the con- 
ditions the valves are required to meet. 


There is an USCO Pump 
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Guarding Industry’s P 


When experts of acknowledged standing speak they command atten- 


tive hearing. 
regarded as a national authority. 


In the science of combustion Joseph Harrington is 
Because of his fame the United States 


Government, in the days of coal famine, made him Administrative Engi- 


neer for the State of Illinois. 
1919, Mr. Harrington said: 


In Power Plant Engineering, June 15, 


“In all cases it (coal) is the largest single item entering into the cost 


of steam or electricity.” 


It is, therefore, of prime importance that this costly product—steam— 


shall not be wasted. 
steam is money in concrete form. 


Williams Regrinding Valves, No. 107 
is one of the Williams Superior types that 
has built the Williams reputation for long, 
dependable service throughout industry. 
Discs and seats extra heavy, special metal, 
machined for a tight bearing. Seat may be 
reground with a little oil and emery; a few 
moments’ work, and the valve is like new. 
No extra discs ever required, making an 
:‘mportant saving. Stem, extra heavy and 
strong, of best bronze. Will not bend or 
break. All threads engaged when valve 
is closed, preventing stripping or unequal 
wear. Exclusive feature with the Williarns. 
May be repacked under pressure with ab- 
solute safety. * Sustains 200 lbs. pressure 
easily. 





Steam is money in a vaporized form. 


Wasted 


Scattered through the power 
plants are some hundreds of 
valves, large and small, with only 
one function to perform—save 
steam. A good valve does it, and 
is a loyal dependable servant. A 
bad valve is a profligate and 
should be scrapped. 


Williams Valves have a reputa- 
tion maintained unblemished for 
many years. The qualities that 
make them dependable and eco- 
nomical are built into them, re- 
gardless of expense. Every valve 
must prove its worth under 
test before shipment. If it stands 
this test successfully there is no 
condition of actual service in 
which it will be found lacking. 


Williams Valves never fail. 
Production never lags in plants 
protected by them. Profits are 
never turned into losses. Steam 
is never made at great cost only 
to be wasted. And because of 
these reliable services the name 
“Williams” on a valve is accepted 
by thousands of plants as insur- 
ance against loss and trouble. 


Williams Valves are made in 
many types, all conforming to the 
most advanced engineering prac- 
tice. When our name is on a 
valve it may be depended upon. 


Write for our free Catalog 10 


Cezttral Stations 


5 


[ Pumping Stations] 





* 4 














The D. T. Williams Valve Co. 


Cincinnati, Ohio 
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CRANE 72-INCH GATE VALVES 


For Hydraulic Service 


December 15, 1919 


can be furnished with hydraulic cylinder 
or motor operated. 


This big 72-inch Gate Valve is used 
under hydraulic working pressure of 
125 pounds, after being tested to 250 
pounds. 





The massive construction of the 
valve makes this high working pres- 
sure possible with a large factor of 
safety. 





This valve has two bronze spindles, 
upon which the huge gates (weigh- 
ing 414 tons) may be readily raised 
and lowered by the 42-inch hand 
wheel, operating in connection with 
the gears. The gates are bronze- 
faced and travel on bronze rollers on 
bronze tracks in the valve body. 




















Sales Offices, Warehouses and Showrooms: Works: Chicago and Bridgeport 





Ee pr oarintbldimgaevegllt aM ama 

Dpr 2 hicago uluth ,ocatello 
Bridgeport Baltinrore Oklahoma City Rockford largo Salt Lake City 
ll cog z —— Wichita C =) A N E c O 3 Grand Rapids Watertown Chien 

ag da Atlanta. St. Louis | Davenport Balinese Pe 4 t 
Camden Knoxville Kansas City 836 S. MICHIGAN AVE. Des Moines Grane Faile asian 
Philadelphia Birmingham Terre Haute Omaha Spokane Jakland ; 
Albany Memphis Cincinnati CHICAGO Sioux City Seattle San Francisco 
Syracuse Little Rock Indianapolis St. Paul Tacoma Los Angeles 


° CRAN E, LimiteD—cCalgary, Alb.. Montreal. Que., Toronto, Ont.. Winnipeg, Man.. Vancouver, B. C. 
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Most valves look alike— 
but it’s performance 
that counts 


That’s where Nelson Valves are 
strong in performance—in stand- 


ing up. 


It’s easy enough to say that a 
certain valve is better than all 
others, but the valve you want— 
the one you need—is that valve 
that will day in and day out— 
unfailingly, do its work without a 
hint of trouble. 


And that’s the valve you get if it’s 
marked Nelson. 


Nelson Valves are constructed of 
close-grained castings correctly al- 
loyed metals and finely machined 
parts only. In addition every 
piece is under careful, constant 
inspection. Here perhaps is the 
reason for the steady performance 
of Nelson Valves. 


Our Reference Book on Nelson 
Valves is 156 pages of the latest 
valve information. You'll prob- 
ably find a copy helpful to have 
around. Your name and address 
on a post card will bring it. 


Nelson Valve Company 
Chestnut Hill, Philadelphia 


New York: 90 West St. 
Pittsburgh: Jenkins Arcade. 
Boston: 141 Milk St. 
Chicago: 61 W. Lake St. 
Cleveland: Rockefeller Bldg. 
Washington: 710 14th St. 
Minneapolis: Andrus Bldg. 
San Francisco: 

Hearst Bldg. 


Representatives in other 
large cities 


NELSON VALVES—"A safevalveinvestment’, 
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One at 


Boiler Thrift 







Why Not Try 


The Ashton Valve Co. 


161 First St., Cambridge, C, 


137 Liberty St., New York 
503 Mission S8t., San Francisco 


is most necessary. Needless waste of 
steam in your power plant must be 
avoided. By attaching an 


ASHTON 
Pop Safety 
Valve 


to your boiler you will be 
practicing thrift in the 
most profitable way. It 
will lessen your coal bills, 
increase production and 
save both money and 
steam. 


Relieves excessive steam 
pressure — avoiding disas- 
trous accidents. Saves coal 
costs by preventing un- 
necessary blowoffs of 
steam. It is automatic in 
action—enduring in service 
—and once set cannot be 
tampered with. 


There are other features 
of the ASHTON Valve 
worthy your attention. 
Let us send you full par- 
ticulars. 


Once? 


Boston, Mass. 
Branch Offices: 
318 W. Washington St., Chicago 
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BabBbilt 


Adjustable 


e ——e 
with Chair Guide 
spells “safety first” for men and 
materials. Somewhere there is 
an out-of-reach valve which must 
be closed quickly. Stop climbing 
that rickety old ladder and close 
the valve by chain. 

The BABBITT fits any valve; 
installed with a wrench in five 
minutes. 

Write for Catalog 


BABBITT STEAM 


SPECIALTY CoO. 
New Bedford, Mass. 
Canadian Agents 








Engineering —? oo “a Ltd, 
Toronto, Ont., Can 


Joatine Bros. 


St.. Ththes, 
Western 
Distributors 
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Sectional View O-B Type F 
Regulating Valve—Patented 


The Ohio Brass Company, Mansfield, Ohio 





O-B Type F Regulating 
Valve—Patented. 
For steam or air. 





Give Part of Your Work 
to the O-B Regulating Valve 


Once it is set for any. reduced pressure you 
can go on with your other duties and forget 
an O-B Regulating Valve. 


It delivers steam or air at the desired pres- 
sure accurately even though the initial 
steam fluctuates or the service demand 
varies. 


The O-B Regulator stays accurate. The 
controlling Valve (V-2) is protected from 
the full force of incoming, scale and dirt- 
laden steam. 


All the mechanism is enclosed—no weights 
to be lost.§ 


The mechanism is simple, so the parts are 
sturdy and the valve compact. 


Use the Coupon 


The Ohio Brass Company, 
Mansfield, Ohio. 


Send your Regulating Valve booklet to me. This’ does 
not obligate me. 


em SON aay ve aati bia miacé cle haw eadine oolewe eee 


III ee tan oo otk para is a bias os eRS ce Sd bare en eae 


eee eee ee 


P.P.E. 1219 
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To the user they need no intro- 
duction—their high quality, relia- 
bility and _ serviceability having 
made a lasting impression. 

Others seeking the “better grade” 
of Engineering Specialties will find 
in those bearing the name 

“LUNKENHEIMER” 
that high quality of design, mate- 
rials and workmanship which is 
synonymous of THE BEST. 

“Lunkenheimer Products” em- 
brace a variety of high-grade spe- 
cialties for use on Steam Engines, 
Boilers, Locomotives, Steamships, 
Automobiles, Motor Boats, Air- 
planes, Tractors, etc. 

Each device is designed for a par- 
ticular purpose and will perform 
the functions for which it is in- 
tended, with a CERTAINTY that 
{ insures safe, economical and re- 
' liable service. 

Leading dealers everywhere sell 
“Lunkenheimer Products.” 

Specify and insist on having the 
genuine. 

Write for descriptive literature. 


tHe LUNKENHEIMER ceo. 


—= "QUALITY “—— 






























ay. ‘ ; ‘ : Largest "Manufacturers of 
chatead§ 2-48 { HighyGrade Engineering Specialties 
: : : in the World 
CINCINNATI 


New York Boston 
Chicago London 
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ARMOUR uses ‘JENKINS’ 






















For Ten Years and more— 


SOAP, STEAM, HOT AND COLD WATER 
CAUSTIC, LYES AND GREASE 


—have passed through these ‘Jenkins 


? 


In the Armour soap factory in Chicago, Jenkins 2-in. Standard 
Brass Valves are used on various lines running to the soap boil- 


~~ ing vats. 
JENKINS ; These valves are subjected to “hard usage.”” They are opened 
aay and shut many times by many people. 
tres This service is typical of Jenkins valve performance everywhere. 
JENKINS BROS. Jenkins Valves are of all types and sizes to meet every require- 
Se ee oe ment—they are known by the Jenkins ‘“‘Diamond Mark’’—at 


Philadelphia Montreal London 
supply houses everywhere. 
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No Service Is So Strenuous 


In the Power Field 


as that imposed upon valves by the high pressures of modern practice. 


Scott Valves 


= meet these conditions with an ease that constantly awakens engineering 
Sign of Value admiration. 
It is a test that conclusively demonstrates their absolute reliability 
and durability. 
There’s a Sign of Value on Scott Valves to remind you to specify 
them when ordering. 


SCOTT SPECIALTIES 


Gate Valves Safety Valves Radiator Valves 
Globe Valves Relief Valves Hot Water Valves 
Angle Valves Throttle Valves Back Pressure Valves 
Check Valves Stop and Check Valves Hose Valves 


Seas Wallve: Mig Co 


Scott extra heavy pressure 
gate valve. For 250 lb. work- formerly Roe Stephens Mfg. Company 
ing pressure. Showing flanged DETROIT, MICHIGAN 
end with by-pass. * WESTERN BRANCH: 
Scott Valve Company, 310 W. Randolph St., Chicago, Ill. 











Absolutely TIGHT | | Prevent Fuel Waste 


Balanced — Seatless—Automatic A leak past an improperly seating blow- 


off valve will waste a tremendous number 


Schiller Blow-Off Valve | sdeseetors that must be paid for by firing 


is always absolutely steam tight. Boiler pressure is Hundreds of dollars are lost annually by 

on the shield, which expands the ring so it is tightened many plants from this cause—yet the 

by its own boiler pressure. Packing rings protected remedy is simple and absolutely dependable. 

by shield from flow of boiler while opening or closing. 

Circulation of water on opposite sides of valve gives Tight .blow- 

perfect balance. Simple in construction, strong and the installation 
durable in use, easily op- 


ib pressure. with caer Hovalco- Homestead 
open to atmosphere. 
Schiller Valves are made Double Blow-oft Valves 


in angle and straightway 
types, extra heavy iron 
body brass lined. Parts 
are interchangeable. Can They never 
be opened or closed in a stick, open to a 
few seconds. d : positive peint 
Piston one piece of with straight 
phosphor bronze and pro- away passage; 
vided with stops so you time and labor 
can always see when valve savers, 
is opened or closed. 
Our descriptive catalog It will pay you 
will be gladly mailed upon to: taste @ Syw 
request. right now. 


Joseph F. Schiller 


TEALADELPOMASPEION. Homestead Valve Mfg. Co. 
ee ented Homestead, Pa. 


re are positively assured by 
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FOSTER ENGINEERING CO. 


iWEWARK, NEW JERSEY 
FOSTER 


Automatic Non-Return Stop Valve 


and 


The Foster 


Automatic Non-Return Emergency Stop Valve 
(Four-Duty Valve) 
For Saturated and Superheated Steam 
Cast Steel and Semi-Steel Bodies 
The Oldest, Most Reliable, Safest 
Absolutely Dependable at all times 

Does not Stick, Bind, Pound or Chatter mg owes 
Thoroughly Cushioned Side-Outlet, 


Cross or Elbow 
Let us send you Bulletin No. 50—and tell you more about these a 
valves, the functions of which are important factors of safety. 


AGENCIES 





Regular: 
Angle and Globe 
Bodies 


Hiram Rivitz Co., Cleveland, Ohio 
Walworth Mfg. Co., Boston, Chicago 
Skinner & Seamans, Pittsburgh, Pa. 


F. W. Hay & Co., Kansas City, Mo. 
Power Plant Supply Co., Detroit, Mich. 
Hanks-Price Co., Minneapolis, Minn. 











POWELL VALVES 


| - Especially The White Star’Vatve) 


The Powell 
White Star Gate Valve 


‘ bonnet has a _ hexagon 

union swivel nut connect- 
ing with outside threads 
to the Valve body—where 
steam can’t reach them. 
Notice the bevel ground 
joint contact. No chance 
for a blow-off—no red 
lead needed. 
Observe the double discs 
with ball and socket back, 
smooth working and self- 
adjusting. 


Ask your dealer for 


“POWELL” 
Valves or write us 








The: Ws. PowEL_ Co. 


DEPENDABLE ENGINEERING SPECIALTIES. 








Valve Service That Is Far 
More than Satisfactory 


When 39 leading railroads of the United States 
accept a valve as standard equipment it indicates 
high merit. It is found in the 


Everlasting 
Valve for Boiler 


Blow-off Service 


Has a straight through blow. Self-cleaning and 
grinding seat. No stuffing box, no leaks,’ no 
repairing. Ample clearance space. Made in 
screwed and flanged ends, and also used as blow- 
down on drain or water columns. Guaranteed to 
ni at least 2 years perfect service or money 

ac 


Will send on free trial. Write for booklet. 


Scully Steel.& Iron Co. 


2364 So. Ashland Ave. 
P. O. Box 814 Chicago, Ill. 





CINCINNATI 


» 
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This being the Chemical Age, power plant men naturally turn to the 
chemist to solve their problems. They do well. Chemistry has done a lot 
for power plants. Take boilers as an illustration. 

Chemistry discovered that scale, corrosion and pitting were caused by 
certain mineral salts in boiler feed. That they were in all waters, in some 
plentifully, in others slightly. 


Dearborn Treatment 


was evolved by Chemical Science to curb these evil elements in water. Our 
expert chemists first analyze the water, find out exactly what the noxious 
elements are, and then prepare treatment that neutralizes them. The 
treatment is varied as the water varies. No guesswork or conjecture 
when Science directs. Thousands of boilers now rely on Dearborn Treat- 
ment. They’re clean all the time. 


Our services are unrestricted. Send us a sample 
gallon of your boiler feed. We’ll gladly analyze it 
and report details without obligation to you. Write 
for our booklet. 


DEARBORN CHEMICAL COMPANY 


General Offices: Laboratories and Works, Chicago. 
General Eastern Offices: 299 Broadway, New York 


Branch Offices in Principal Cities Canadian Factory, 2454-2464 Dundas Street, Toronto, Ontario 
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Simplifies its Removal 


Nothing will more than partially prevent the formation of 
boiler scale when water contains solid impurities—even 
graphite will not do it. But— 


1) XONS PIONEEN- 
ih 


ILER GRAPH 


will help you to remove the scale with ease. That’s the 
point we wish to impress upon your memory. You can 
clean—treally clean—your boilers quickly and get them 
back in service. The saving in time and labor is fully 50%. 
Clean boilers steam better and burn less. coal than boilers 
coated with stone. 


4 


Write for Bulletin 96-T 


Made in JERSEY CITY, N. J., by the 


Established 1827 


You Cannot Prevent Boiler Scale 
But Dixon’s Pioneer Boiler Graphite 


Joseph Dixon Crucible Company 


2ErG 
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“Takes the H--- out 
of an Engineer’s Life” 


That’s what the chief in one PERMUTIT 
equipped power plant told a PERMUTIT 
engineer. And he added:— 


“There’s no more drawing fires on Saturday 
nights, after the plant is shut down, to 
let the boilers cool—no more Sunday 
work in boilers still too hot for comfort. 


“And, because our boilers are always clean 
now, we don’t handle so much coal, by 
a big lot. It’s easier to keep up steam. 


“And when more steam is needed for over- 
loads, it’s easy to drive the boilers 
harder and meet the peaks. 


“Another thing—the way we have reduced 
fuel and labor costs in here has put us 
all in right with the management.” 


Why don’t you get in touch with a PER- 
MUTIT engineer today? Write the near- 
est office. 


The Permutit Company 
Water Softeners Filters 
440 Fourth Ave. New York 


BRANCH OFFICES 
Philadelphia, Pa.: 311 Widener Bldg. 
Buffalo, N. Y.: 304 Brisbane Bldg. 
Syracuse, N. Y.: 414 Douglass St. 
Pittsburgh, Pa.: 921 Union Arcade Bldg. 
Chicago, Il].: 208 South La Salle St. 
Kansas City, Mo.: 401 Lathrop Bld 
Minneapolis, Minn.: 1046 Merntgnt ‘Slag. 
Jacksonville, Fla.: P. O. Box 604. 


AGENTS : 
Boston, Mass.: Starkweather & Broadhurst, 53 
State St. St. Louis, Mo.: Teeves & Skinner Ma- 
chinery Co., 2211 Olive St. Los Angeles, Cal.: 
Metal Products Co., Wright Callender Bldg. Ham- 
ilton, Ont., Canada.: W. J. Westaway, Main and 
MeNab Sts. 
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Water Softening 


Synonyms ‘amelie 


$18,000.00 Yearly Tube Loss 
15,000.00 Yearly Coal Loss 
5,000.00 Yearly Labor Loss 


$38,000.00 
(Cost of Plant $30,000.00) 


All saved by installing a 
Vater Water Softener 


Like savings can be made for 
you. Get busy. Write today. 


Power Plant Specialty Co. 


Monadnock Block, Chicago, Ill. 








ASBESTOS 


Weare miners and shippers of Crude Asbes- 
tos in any quantity. We produce all grades 
at our world-famous BELL ASBESTOS 
MINES in Canada. We also card fibers, spin 
yarns, weave cloths and make all sorts of 
Asbestos products. 


For anything you want in Asbestos, turn to 


Keasbey & Mattison Company 
Ambler, Penna., U.S. A. 
Dept. S-7 
Owners of the World’s Largest Asbestos Mines 























GENUINE 


Armstrong Stocks and Dies 


——i a 


For Threading, Pipe or Rod 


Pipe Cutters 
Malleable Iron Hinged Pipe Vises 


Manufactured by 


The Armstrong Manufacturing Company 
320 Knowlton Street, Bridgeport, Conn. 
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SEE OUR 
CATALOGUE 


‘SweerS 















Fifth Annual 
Edition Page 504 





IMPROVEMENTS: 


Positive Clutch Drive—Positive, easily regu- 
lated and absolutely noiseless. Just the thing 
for high speed engines. 


Tight Stuffing Box—Made stronger and larger, 
thereby permitting the use of more Palmetto 
Packing, guaranteeing tight stuffing boxes 
and ‘smooth running pistons. 


Automatic Gauge Glass Fixture—Prevents oil 
from running out over the floor if gauge glass 
breaks. Valve in lower fixture automatically 
shuts off the oil and the lubricator keeps on 
just as though nothing had happened. 


Makes Every Drop of Oil Do Its Duty 


ROCHESTER 


CLUTCH: DRIVE 


AUTOMATIC LUBRICATOR 


Less noise than a watch—as positive in performance as the passage of time 
—as enduring as the engine of which it becomes a part—so saving that it adds 
to the user’s profit by minimizing oil consumption every minute it is in use. 
The foregoing are a few of the advantages of the ROCHESTER. 


All Working Parts Encased—Protected from 
dirt, grit, etc., yet always get-at-able. 
Appearance—Unsurpassed—an ornament to en- 
gine, pump or compressor. 
COSTS YOU NOTHING TO TRY IT 
We know that the ROCHESTER will save 
you from 25% to 60% of your usual oil ex- 


been. because more than 20, users have 
— getting such savings. And te it 
o you, we will gladly send you a HES- 


TER CLUTCH DR AUTOMATIC LUBRI. 
CATOR for 30 ar "hee trial in your own 
plant. Besides, if you decide to keep it, we'll 
make you an allowance or your old lubricator. 
Act now for your own sake. 














Greene, Tweed & Co., 109 Duane St., New York 


English Agents—Jenkins Bros., 6 Great Queen Street, Kingsway 
London, E. C. England. 











TRIED 
PROVEN 


Over 30 years of real 
service has proven the 
Cyclone Lubricators. 


Prevents Unnecessary 
Waste 





Oil is just as ex- 
pensive as eve 
thing else right 
now, and its conser- 
vation should be 
practiced as rigidly 
as that of any other 
necessary commo- 
dity. 

It is criminal to 
allow oil that has 
been used only once 
to go to waste down 
the sewers or drains, 
It could be used 
over and over again 
by installing in 
your plant a 


SIMS 


OIL FILTER 


which would wash 

all the impure mat- 

ter from the _ oil 

and make it clean 

and fit for use 

again. This can be 

Tri done several times 

-<aays ree rla — reducing your 

oil bills fully 65%. 

The Sims is simple in construction and economiesily operated. 
Write for bulletin and trial offer. 


THE SIMS COMPANY 


2001 Holland Street Erie, Penn, 










They are made in 
a variety of sizes 







and con- 
nections 
and are 
stocked 
by all 
leading jobbers. 









Printed matter 
on request 


MICHIGAN 
LUBRICATOR 
COMPANY 


Detroit, Mich., U.S. A. 
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‘Prevent Idle Time 
of Men and Machines 





“McCord” Class “B” Force Feed 
Lubricator—2 Quarts—2 Feeds 


So Runs the Factory 


To insure continuous and reliable 
production service from the factory it 
is imperative that the power plant be 
operated efficiently. 


And positive, dependable: lubrication 
is a most important factor in the 
operation of the power plant. 





The design and construction of thé 
McCord Force Feed Lubricator makes 


By placing Bowser Lubricating economic, right oiling a certainty. It 
Oil Cabinets in departments where has been adopted as standard equip- 
oil is used. ment by many leading manufacturers 


of steam, gas and oil engines, air and 
‘ : ammonia compressors, Diesel engines, 

There reete pti back and forth etc., because of its superior operating 
to the oil room, no spilling, no wasted features. 


oil, no fire risk from the oil storage. * Comparison proves the McCord to 


be the simplest lubricator in design, 


° construction and operation. It is built 

Save the Oil up in units. Each pump is complete 

in itself and may be removed for in- 

The oil supply can be stored and spection or operation independent of 
handled as systematically as raw the other pumps. 


materials or finished parts—income Pump units are made of cast bronze 
checked, distribution measured, and will not corrode. 


charged and recorded. Driving mechanism is of forgings, 


case hardened in oil. This insures 


_ ability. 
Write for literature, explaining why and how great durability 


Bowser Systems pay for themselves, many The complete facts about the Mc- 


times over in saving of oils and labor. Cord Lubricator and the service it 
delivers in the hands of users will be 


sent gladly. Write for catalog. 





” ante oda apg McCord Manufacturing Company, Inc. 


Branch Offices in 21 Cities of the United States Detroit, Mich., U. S. A. 
Canadian Office and Factory, TORONTO, ONT. Also Manufacturers of the McKim Copper Asbestos Gasket 


$2 Victoria St,S W 1 5 Rue Denis Poisson M cCORD FORCE LU BRIC ATOR S 
; pole) 427 fi A St FEED 
7 QOUTAUNUNUAVUVUVUVURAUARAOATOUT TART 
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Free Trial 
Offer 


We will send to any responsi- 
ble house one or more of our 
Oil Filters on 30 days’ trial. If 
they do not reduce lubricating 
bills at least 50 per cent, they 
may be returned and we will 
pay freight charges both ways. 


The BURT Catalog, 128 pages, 
a veritable encyclopedia on the 
subject of lubricating oils, will 
be sent FREE to any power 
plant man interested in profit- 
able oil saving. Write us—now— 
that means TODAY. 


We also carry a complete line of 
Ventilators and Exhaust Heads as 
well as Oil Filters and are in a posi- 
tion as to make immediate shipment. 








Give Economy a Chance 


You want the highest possible economy in your plant— 
we know that. That is why you are the boss. 


Of course, you must adhere to strict economy in every 
department and in every particular. If you keep “close 
tab” on the quantities of coal you burn, in order to save 
fuel, and at the same time neglect to give more than a 
passing thought to the amount of oil your plant con- 
sumes—why then you're not practicing strict economy. 
You are going against it. 


BURT 
Oil Filters 


know how to save oil and make your plant more efficient. 
Install a Burt, and you can then have the pleasure of 
watching the high cost of lubrication dwindle down to a 
mere shadow of its former size. 


When oil has, through usage, become dirty, don’t 
throw it away, but let the Burt Oil Filter wash it of all 
its dirt and impurities; and then use it again. You can 
do so many times, or as long as the oil lasts. 


The Burt’s business is to cut down oil bills 50 to 
90 per cent. 


Here is true economy. 


The United States does not disdain to economize by 
saving oil. It has officially adopted Burt Oil Filters 
for that purpose and they are making money for UNCLE 
SAM. Twelve other great Governments have followed 
the example set by UNCLE SAM. Even the greatest 
oil producer in the world, the Standard Oil Company, 
finds Burt Oil Filters pay, and uses them. 


Once installed there is practically no operating expense 
to the BURT, while the first cost is so slight compared 
with the savings effected as to be negligible. 


BURT Oil Filters are made by the largest manufactur- 
ers of oil filters in the world. They are sold to and 
satisfy the users in 29 foreign lands. 


Your plant—any plant—can benefit by this wonderful 
filter. Why don’t you—NOW? 


The Burt Manufacturing Company 
44 E. South Street, Akron, Ohio, U. S. A. 


Largest Manufacturers of Oil Filters in the World 


’ 
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Cut 65 Battery for Oils Cut 65 for Oils Cuti2247Portable 


Servic 


Thousands of buildings representing practically every kind of industry— 
from the largest paint manufacturers using dozens of grades of oils, to the 
private garage of the humblest home that sports a car—using Wayne Systems, 
proving Wayne Service is Unlimited. 

In plants that successfully create and distribute power you will find Wayne 
Oil and Liquid Storage Systems saving oil, time, labor and trouble, protecting 
mammoth bearings from the ruin of wrong lubricants and saving the plant 
from the fire hazard of oil soaked floors. 

The distance of storage from distribution, working conditions, complica- 
tion of factory layout, climate, limitations of space or chemical analysis of 
the liquid—none of these present problems that cannot be worked out 
the Wayne Better Way. 

Wayne Oil and Liquid Storage Systems pay. for themselves in the oil they 
save. Leak-proof, fire-proof, dirt and dust proof, exact in measure, quick in 


POWER PLANT TS FACTORIES 
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Cut 70 Battery for Paint Oils 


) Industry 


action and lockable against theft and tampering—no plant or industry can 
afford to be without them. 


A corps of oil and liquid storage engineers together with a vast fund of prac- 
tical knowledge is at your disposal free of any obligation. When you write 
ask for Bulletins 65-35-224 and 70 PPE. 


Oil and Liquid Storage Systems, Oil Burning Systems, Metal Forging, Heat 
Treating and Metal Melting Furnaces and Oil Filtration Systems. 


Our factory is working overtime to meet the demand for Wayne 
Systems. We must maintain Wayne Quality for Wayne Quality 
created the demand. 


WAYNE OIL TANK & PUMP CO. 


574 CANAL STREET FT. WAYNE, INDIANA 


M lhe 
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Waterbury 
Cordage 


If it’s cordage, the Waterbury brand is all you have to look for. 
The Waterbury Company has made that brand mean standard quality 
for more than a hundred years on every sort of cordage, from twine 
to 15-inch hawsers. 

And the rope “dope’’ that a century of experience accumulates 
is yours for ready reference in the Waterbury Rope Handbook. 

Ask for a copy. It’s free. 


WATERBURY COMPANY 


63 PARK ROW, NEW YORK 


Dallas, Texas New Orleans 


San Francisco 
2352-W 


Chicago 
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The More Severe the Duty 
The More the Need of “Morse” 


Before buying belts, gears, rope, in- 
vestigate the drive that is making 
history by increasing production, keep- 
ing down maintenance and lowering 
depreciation. 


If your drive is now giving you 
trouble, or you need one for service 
in Dust, Gases, Acid Fumes or Steam; 
or if you require more speed or an 
increase in power, install the perfect, 
durable, positive transmission—99% 
efficient. 


Morse Engineers will help you on 
any drive problem. 





WRITE 


MOrsE CHAIN COMPANY 


Largest Manufacturers of Silent Chains 
in the World. 





Cleveland Greensboro, N.C. San Francisco 
Chicago Detroit Montreal 
Boston Pittsburgh Minneapolis 
New York Atlanta St. Louis 


ITHACA, N. Y. 


“Morse” is the guarantee always behind 
the Efficiency, Durability and Service. 











OODRICH Rubber Trans- 
mission Belting has greater 
gripping power, less stretch than ¢ 
leather or canvas and is ex- 
tremely flexible. 
Send for Catalogue 


THE B.F.GOODRICH RUBBER CO. 
The City of Goodrich—AKRON, OHIO 


GOODRICH 


TRANSMISSION BELTS 














WRITE FOR CATALOGUE No: 10 









TANNERS AND 
LEATHER BELT 
MANUFACTURERS 


31 FERRY STREET 
NEW YORK, N. Y. 
U.S. A. 


BRANCHES OR AGENTS IN ALL IMPORTANT CITIES 
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“Now what do you think of that? 
moted you, George? How much: more pay is in it? 
“One at a time, honey! Take your time! 
“Oh, dear, I’m so tickled! 
they can’t keep him down.’ 
“He’s the original infant phenomenon! 





Isn’t that one dandy Christmas present? 
When do you take charge? 


And the little lamb answered, ‘I’ll say he is.’ 
And now for your questions. 


133 


What did the boss say when he pro- 


What”— 


_Don’t get excited.” 
I was only saying to George Stephenson Watts here today, ‘Your daddy’s a great man and 


Wasn’t that too cute?” 
First the boss says: 


“*George, you'll go on the payroll as Chief Engineer in charge of all our plants, effective January 1, at $25 more per 


week. 
since we began using 


“‘T don’t mind saying now that I was angry when you 
got Cling-Surface without my permission. Since then I have 
been observing the difference it has made on our belts, and 
I’m more than pleased. It also made me think that a young 
man as solicitous as you were for his employer’s interest 
was worth encouraging. 

“‘Cling-Surface has saved us considerable money in these 
few months, especially with the price of belting where it is 
now. We haven’t had to buy any new belting; our old belts 


Your plant can benefit from Cling-Surface also. 


a can on approval, pay if O. K. The 50-lb. is a little cheaper than the 25-lb. 


I have been especially pleased at the better belt service we have been getting, with its attendant economies, ever 


Cling-Surface 


are in better condition than they ever were before; there 
has been no extra work or pay for tightening up; no inter- 
ruption of production and less coal burned under boilers. 


“‘Cling-Surface has saved us some hundreds of dollars 
already. One of your new duties will be to see that slack 
belts are run in all our plants, and that Cling-Surface is 
standardized in each one.’ 

“That’s. all. Go ahead with your questions.” 


It comes in 25 and 50-lb cans, and we’ll send you 
Just write us. 


CLING-SURFACE COMPANY, °°” **stzFAto, n. y. 


Yee eee eee ee eee eee MAIL THIS COUPON :3#2eseeseeeee8e8e8e8s8e888222, 


H !  CLING-SURFACE CO., 
: i Gentlemen: 

' H 

H ' 

s ' 

. a 

H : Name..... 
: 

' : Address .... 





Please send me items herewith checked: 


OO Cling-Surface booklet 5. [_] 25-Ib. can Cling-Surface. CT 50-lb. can Cling- 
Surface. [] Place my name on your mailing list. 


eee e eer eee eeeeeese ese eeeseeeeeeeeeeeee Qeeeeeeereeeeeseeee 


1028 Niagara St., Buffalo, N. Y. 


Pas ence Rolin ace 6 P.P.E, 12-15-19 
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No More Or No Less! 


A manufacturer wrote us the other day 
and said: ‘ 

“Your Belt Dressing does just what you 
claiaim—NO MORE OR NO LESS. We are 
very much pleased with it.” 

We consider this a splendid testimonial, for 
our claims are simply: It stops slippage and 
keeps belting soft and pliable, with entire sat- 
isfaction to the user. 

May we demonstrate with a large sample 
bar? Yours for the asking. 


“IT-MUST BE GOOD” 


Bees 


cma 














© 


The Man with the Cog- 
Wheel Face on each bar. 


‘Stephenson Mfg. Co. 


Albany, N. Y., U. S. A. 





The Valve Movement 


of DEAN BROS. DURABLE DUPLEX STEAM PUMP 
is the most important improvement that has beeen made 
ona duplex steam pump for twenty-five years. Send 
for Catalogue 106. 


DEAN BROS. ze INDIANAPOLIS. 


* WORKS. 
NOT IN THE PUMP TRUSTe 











10 to 15 per cent Saving in Coal 
28-inch Vacuum the Year Around 





The Center Jet Does It 
With a Finely Atomized Spray 








Modern Method of Boiler 
Removal and Prevention 













The 
Boiler Metal 
Treatment 
Removes Scale 
by Mechanical 
Expansion 

See me “Expand” in 

next issue 


Perolin Co. of America 
New York Ch'cago 
St. Louis Toledo 











For Quick Action Oppor- 
tunities Read the Signboard 
Section, Pages 100---101-- 
102---103 | 








Surface Barometric and Jet Condens- “‘Crosshead Guided” Expansion Joints. 


ing ip ts for P. Plants. rf 
Mai Acuiery: Diculling Conde, Rose Boiler Feed Water Heaters. 


& Evaporators for Marine Service. Ross Oil and Sugar Juice Heaters. 
Distilling Condensers for Refrigera- | Gravity & Forced Circulation Heaters. 
tion and Chemical Plants. Ross Oil, Air and Water Coolers. 


ROSS HEATER & MBG. CO., Buffalo, N. Y. 


THE BRAND THAT 


LEADING ENGINEERS DEMAND 














e 

Condensing Apparatus 
We specialize in the Design and Construction eof 

Surface Condensers 

Jet and Barometric Condensers 

Air Pumps 

Centrifugal Pumps 

Water Cooling Towers 

Expansion Joints 

Atmospheric Relief Valves 

Low ssure Exhaust Gate Valves 


Let us assint you in solving your condensing probleme. 
Cc. H. WHEELER MANUFACTURING CO. 


Philadelphia, Pa. 
BRANCHES 
New York, Boston, Chicago, Pitteburgh, 
Charlotte, New Orleans, San Francisco, 
Beattle. 








Within the compact casing of each 
RoFURBo there is an unseen giant of 
efficient service. 


Its spirit is the new hydraulic prin- 
ciple, whereby power is freed from 
the indirect method of creating speed 
energy and is applied to the develop- 
ment of pressure head directly, with- 
out the loss incident to converting 
speed energy back to pressure head. 

Its body shows the clean-limbed, 
sturdy simplicity of its design, which 
leaves no place for undue wear and 
no weak points. 

Its bone and sinew are the most 
perfect metal mixtures, machined true 
and passing the most exacting in- 
spections. 


RoTURBo has permanent and high 
efficiency over a wide range as an in- 
herent characteristic—flat power and 
efficiency curves with varying dis- 
charge at constant speed. 

Complete information promptly on 
request. 


Manistee Iron Works 
Manistee, Mich. 
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PUMPS-COMPRESS 






Worthington Works 


Harrison, N. J. i 4 Z (CLLLLLLLLLLG —— A ce, 
Oia —— 
Blake & Knowles Works SLILLLLLLLLLLLLLLLLLLLLLL RET Pag —— = 
Deane: Works = YW: 7 oe, wy SS S S S S SNSSSLE S 
Holyoke, Mass. — yy wi aa > OK) SILRG S S S 
Hazleton Works = DDK OXOSTKTIKKSISS 


Hazleton, Pa. 
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a _ When the world’s highest building 
is in danger—Worthington Pumps protect it 


\ More than 700 feet above the street, yet the 58th floor is as 
>| fire-safe as the first. 


The Woolworth Building, the Metropolitan Tower, the 
Municipal Building—engineering achievements of world-wide 
fame—all depend on Worthington equipment for both fire 
protection and general service. 


















It is a significant fact that throughout New York, where 
property values demand the most infallible protection, and 
where conditions of service are most severe, there is a decided 
preference for Worthington equipment. 


Worthington Pump and Machinery Corporation 
Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities . 






This pump, located in the sub-basement 
of the Woolworth Building, is capable 
of delivering 500 gallons of water per 
minute at the fifty-cighth story against 
a head pressure of 820 feet, and on ac- 
count of the protection thus afforded 
neighboring vroperties, the have in some 
cases, been able to secure substantial 
reductions in their fire 
insurance premiums 





Snow-Holly Works 
MMMM FAN Buffalo, N. Y. 


ae => 
ECU TNS Cmca Oe 
Ke SSS SE Le CU THU — Power & Mining Works 
\ ! li \\} — Cudahy, Wis. Ps 
SU Ure WS Gas Engine Works 
CG 


» Wis. 


¢ REIS Y] 
OPOOOOOO RIN 
DOOOOOLP 
NONBQDNONOQNYNY NYU 
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Farnsworth Saving 1000 Tons 
Coal Per Day In U. S. Mills 


ee Sas 
: : # : ee oe he 








eS 











The Farnsworth Guarantee 


Farnsworth Systems are now saving more than 10% of coal in 500 plants. The Empire Oil Works, Oil City, Pa., 
contributed to this remarkable record when they shut down one of five 200 H. P. boilers as soon as our machines 
were connected. A panorama of the Empire plant is sh»wn above. We have shut down more than 100 large 
boilers that were not required after our system was started, and our Closed System is now saving at least 1000 


tons of coal per day in the United States. , 








FEED 
Fiemnenesrc | (comogusee VACUUM 











CONDENSATION PUMP 
SIMPLEX TYPE 





WATER s 
IHEATER| é 























How Farnsworth Saves Coal 
By closing up the system and feeding the water into boilers under pressure at a temperature of 300 degrees or over, 
thereby conserving the heat units in the high temperature condensate from heating systems, heated apparatus, etc. 


EnBineers and Manufacturers of Condensation Pumps 


FARNSWORTH COMPANY *"Conshohocken, Penne. 


CANADIAN FAIRBANKS-MORSE CO., Limited, Manufacturers and Distributors for Canada. 
FAIRBANKS-MORSE & CO., Inc., Agents and Distributors Pacific Coast. 
FAIRBANKS-MORSE CO., LONDON, ENG., DISTRIBUTORS. : 
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We installed for the Cudahy Packing Co., 
at their South Omaha plant, a combination 
deep well turbine and booster centrifugal 
pump. 

The installation consists of a five-stage 
turbine located 200 feet below the surface 
and a two-stage booster mounted on the 
same shaft at the surface, and is designed to 
pump 2,000 G.P.M. and elevate it 162 feet 
above the surface, or discharge against 70-lb. 
pressure. 

The pump alternately raises water from 
165 feet below the surface and discharges 
against 80-lb. pressure. 

This pump is driven by a vertical type 
300 kv.a., 3-phase, 60-cycle, 550-volt, syn- 
chronous motor operated at 900 r.p.m. 

This pump is installed in a well only 
18% inches in diameter inside of casing. 

The above illustrations show exterior and 
interior views of this installation. 

The guaranteed combined efficiency of 
these two pumps operating in series was 63 
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Saving Over Half the Cost of Pumping Paying for the 


Installation in Less Than a 


Catalog 149 describes these pumps 
Mailed free for the asking 


The American Well Works 


General Office and Works: Aurora, III. 
Chicago Office: First National Bank Bldg. 
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per cent. ‘By actual test, the pump is main- 
taining a combined efficiency of about 73 
per cent. 


This unit is in practically 24-hours-per- 
day, seven-days-per-week service, it being 
shut down only for inspection. 


A careful record of the costs of operating 
this installation shows that it pumps water 
at about 1.8 cents per thousand gallons for 
power, or about 3.5 cents per thousand gal- 
lons including all fixed charges such as in- 
terest, depreciation, repair, labor, oil sup- 
plies and power. 


Before this installation was made the 
company had been paying 8 cents per thou- 
sand gallons for water, or more than double 
the present cost. This saving in cost of 
pumping will pay for the entire installation 
in considerably less than one year. 



























This is only an example of the economy 
we are obtaining with these combination 
pumps in numerous deep well water supply 
installations. . 
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A BIG PROBLEM 


is that of sewage removal from sub-basements that are 
below the sewer level. However, those who are 


YEOMANS 


Electric Bilge Pump 


never worry. They know that their 
basements will be kept dry. 









The pump is suspended in the 
catch from the basin cover, and is 
operated by an electric motor 
which is connected to it. 


A copper float suspended in the 
basin rises or falls with the level of 
the water. Above or be- 
low a certain level it starts 
or stops the motor. No 
attention required. 


Perfect lubrication is 
assured and shaft cor- 
rosion prevented. 


Our device is fully de- 
scribed in our Bulletin 
No. B-3000. Write for it. 


Yeomans Bros. 
Company 
1432 Dayton St. 
CHICAGO 
Agents in Principal Cities 











PUMPS and ENGINES 
IN STOCK 


Each month we issue a 16-page — 
entitled “Pumps and Engines In Stock,” 
keep the trade informed of just what we 
have ready for prompt shipment. 

Before you place your order for six 
months’ delivery write for our Stock Bul- 
letin. 

We will be glad to add your name to our 
mailing list. 


NATIONAL TRANSIT. 
PUMP & MACHINE COMPANY 


OIL CITY, PA. 














American- Marsh 
Centrifugal Pumps 


are equipped with extra wide ring oiled bearings. 
Removable outer head so that impeller may be 
withdrawn without disturbing the casing. Hydraul- 
ically balanced impeller, insuring minimum end 
thrust. Impeller machined all over and turned to 
make a close running fit with the casing. 
Investigate. Ask for Bulletin No. 33 
Furnished promptly upon request. 


American Steam PumpCompany 
Battle Creek, Mich. 


Manufacturers of Steam and Power Pumps and Air Compressors 









Horizontal 


Pump. 
This is but 
one of our 
complete 
line of 
Centrifugal 
Have you our power plant pump catalog? Pumps. 


MORRIS MACHINE WORKS 
Builders of Dredges, Centrifugal Pumps and Steam Engines} 


BALDWINSVILLE, N. Y. 
Branch Offices in Principal Cities 

















TABER PUMPS 


Highly Efficient, Low Cost Units for ,, aris Clee tee 
All Pumping Services from 5 to 100 ft. 
Head and from 30 to 1200 G. P. M. 


Built for enduring serv- 
ice without care or re- 
oo Taber Centrifugal 
umps are demonstrating 
thelr” efficiency and econ- 
omy in paged of plants. 
Steady flow, packing 
and valve troubles: belt 
or motor drive; ready to 
ship. Write for circular 
an engineering recom- 
mendations for your spe- / 
cial pumping problems. j 


TABER PUMP CO. 
298 Elm St. Buffalo, N. Y. 
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Why Do You Get the Most From 
Gardner Air Compressors? 


When you are considering the purchase of an 
air compressor the one big thought is the machine 
which can be operated at the minimum expense 
and up-keep and give you adequate air pressure 
at all times. 


‘Choose a machine which blends good material, 
workmanship, honest manufacture, designed for 
strength, simplicity and accessibility. 


You will then get the machine best suited for 
your needs. 


All these features are found in a Gardner com- 


The Gardner Line 


Duplex Power Pumps 
Air Compressors 
Steam and Oil Separators 


Power Plant Department 





Duplex Steam Pumps 
Engine Governors 


pressor. 


Result of fifty years manufacturing experience. 
Made in a variety of sizes and types to meet 
every need. Let us advise you regarding your 


air compressor wants. 


The Gardner Governor Company 


18 Williamson Street 


BRANCHES 
SN NE ing Sv bua sips Kiswes 301 Singer Building Los Angeles............... 409 East Third St. 
fo ee eee 1402 Fisher Bldg. Philadelphia.......-.............. 604 Arch St. 
i re 505 Howard St. 


Quincy, Illinois 














ELESCO 
SUPERHEATERS 


Save Fuel. 

Reduce condensation. 
Increase boiler capacity. 

UES Pay for themselves. 


Send for Bulletins 
RT-1 and RT-2 


FOR ALL TYPES 
AND SIZES 





OF STATIONARY Locomotive Superheater Co. 
BOILERS General Offices: 30 Church St., New York 

Pittsburgh— Oliver Building 

Chicago—Peoples Gas Bldg. 


























The Cochrane Metering Heater 


is a combination of the well- = 
known Cochrane Open Feed “> 
Water Heater and the V- 
Notch Weir Meter. The V- 
notch meter is exceedingly 
well adapted for power plant 
purposes, since it has a good 
accuracy at small flows as 
well as at full capacity, also 
because it is exceedingly 
simple and easily inspected, 
and because the Cochrane 
Recorder which we supply 
therewith is a durable, re- 
liable device that does not 
get out of order. 


Every man who has a 
boiler plant under his charge se 
should read our publication, : 

“Boiler Room Wastes, Their Detection and Correction.” 











Harrison Safety Boiler Works, 3144 North 17th St., Philadelphia, Pa. 
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Power Pumps 


are serving in hundreds of plants for Boiler Feed- 
ing, Fire Protection, Hydraulic Elevator Service, 
Oil and Chemical Pumping or General Water 
Supply. 
Their records are such that we can name as refer- 
encec the users of Deming Pumps nearest you. 
Deming Catalog sent 
on request. 


The Deming Company 
Salem, O. 


Henion & Hubbell, Chi- 
cag 


org, 
W. P. Dallet Co., Phila- 
delphia, 
Fig. vv Chas. J. Jager Co., Boston. 
Triplex Power Pump. Harris Pump & Supply 
Size 544x8. Co., Pittsburgh. 
With Tight and Loose Crane Co., San Francisco. 
Pulleys. 


0. , 
Ralph B, Carter Co., New 
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ice is yours. 
in buying is past.” 


I-R Class “ER” (Belted) and Class “FR” 
(Steam Driven) Compressors are of a 
Et ign perfected design and built to exacting 
. standards in the quality of materials and 
of precision in workmanship—the out- 
growth of years of specialization on pneu- 





it} | matic machinery. 





They are built in quantity, each machine 
of a certain size an exact duplicate of its 
fellows. This not only enables us to make 
prompt deliveries but by reducing produc- 







No. 3230, Class “ER” 
28-955 cu. ft. capacity. 











Inexpensive Air Power 


Install an Ingersoll-Rand Small Compressor and a low cost air serv- 
You take no chance, for, “when you chose I-R, the risk 


Ask for the Bulletins. 












tion costs, gives you greater value for the 
money you invest. 


The belted Class “ER” can be had with 
or without electric driving motor and 
short belt drive attachment—the steam 
driven Class “FR,” with its piston steam 
valve, for operation under any steam con- 
ditions, high pressure and superheat as 
well as lower pressures. 


















We will be glad to present a detailed 
discussion of features of design and con- 
struction. 










No. 3131, Class “FR” 
67-1086 cu. ft. capacity. 
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‘Built like a high grade steam engine’’ in capacities 
from 20 to 160 H.P., in both single and duplex types, 


S 
Giant Semi-Diesel Oil Engines embody such feature 
as box type cross-head construction, hot-liner ignition, 
and automatic regulation. Engine units for general » ] 


power purposes, or complete electric generating or pump- 
ing plants,can be supplied to meet any service conditions. 
Performance records of *‘Giant’* dependability and 


Gamigay ene Poem for depend- 
able power, costs less, is plentiful and 
readily procurable, and permits the de- 
sion of engines so sturdy and simple 
in construction that their operation re- 
quires practically no attention beyond 


the supplying of fuel and lubricant. 








Chicago Pneumatic Tool Company, 1083 Fisher Building, Chicago 


Sales and Service Branches all over the World 


BIRMINGHAM CINCINNATY — py TLAKECITY ST.LoUS BoMBaT HAVANA Gausnama MONTREAR SBOUL TORONTO 
BosTON CLEVELAND ELPASO] = LOS ANGELES New YorK BausseLs Lonvow OsAKa SYDNEY VANCOUVER 
BUFFALO Orrnors Eas MILWAUKEE Poonam Surms JOUANNEBBURO «MILAN Peale Toxvo Whoars 
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Less Cost Per Hour 






Dependable Power at 
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SUPERHEAT 
AND 
CONSERVE FUEL 


It is not a theory but a condi- 
tion that confronts all makers 
of power and they should get 
posted at once on a reliable 
way of saving coal—write to 
us, we can give you some 
information. 


DRAVO COMPANY 


1197 30th Street Milwaukee, Wis. 


of boilers now protected by the 


BLACKBURN-SMITH 
Feed Water Filter and 


Grease Extractor 


Where They Are: 


Government Buildings (United 
States, State, and Municipal). 


Office Buildings, hotels, and hospitals. 


Mills and factories. 

Power and pumping stations. 
U.S. Navy and merchant marine. 
Towing and lighterage vessels. 


Why the Filters went in: 


Installation of the filter on the feed line 
just before the water enters the boilers 
assures thorough. cleaning of all water pass- 
ing to the boilers. 

The separated and uniform terry cloth 
surfaces give two successive filtrations. 

The small filtering cartridges are so easily 
handled as to permit quick removal of foul 
filter stockings and their replacement by 
clean ones, without stretching or injuring 
the terry cloth. 

The filtering efficiency does not decrease 
by: use-and the up-keep expense is practi- 
cally nothing. 

Our advice, based on experience gained in 
the ten years during which this filter has 
been manufactured by us, is at the command 
of interested parties. 


“FEED WATER FILTRATION” 


The 
BLACKBURN-SMITH 
CORPORATION 


109 W. 40th St., New York City 


At any rate you should send for and read our booklet 


Agents in all Principal Cities of the United States and Canada 
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SUPERHEATER AND ENGINEERING CO. 
1812-14 Woolworth Building, New York City 


Licensed Builders for Eastern Atlantic States 














Merry Christmas 
A —_— a 


1919-1920 


At Christmas play and make good 
cheer for Christmas comes but 


once a year 





24 Cortlandt St. 
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An Ideal Combination 


for Maximum Efficiency 


It is the Hoppes Feed Water Heater connected 
up to the Hoppes V-Notch Meter, and it is wonder- 
fully effective in reducing operating expense. 


After the water has been heated and purified, it 
& passes on to the storage tank below, where it is 
fF’ metered. A record of the rate of flow is made ona , 
circular chart, and the integrator on the opposite | 
side of the head indicates and records the amount of 
water passed. 
HOPPES This apparatus will keep an accurate and continuous check on your plant, and 
you can determine at any time whether or not you are getting the maximum effi- 
Exhaust Heads, | ciency. There are no floats used in the H oppes V-Notch Meters and they are just 
as dependable at a high rate of flow as at a minimum rate. : 


The Hoppes V-Notch Meters are guaranteed to be accurate within 114% by 








Steam and Oil 


' Separators, weight, for either high or low rates of flow and at any temperature of the water. 
Live Steam Our Catalog No. 70 will be of value to you. It gives illustrations and full 
Se ee emer 
Feed-Water 
Heaters, The Hoppes Manufacturing Company 
Etc. 70 Larch Street, Springfield, Ohio 
















































Use P&C.(Davis) Feed Water Heaters 


With the P. & C. (Davis) Feed-Water Heater you can utilize 

exhaust steam—that would otherwise be wasted—to heat water mar: 
to 200 degrees or more BEFORE it enters the boiler, thus reduc- 

ing fuel bills 10 to 15%. 

In addition, you will add to the life and efficiency of the boiler, 
because this Heater frees water from all impurities except those 
which can only be removed by evaporation. 

This means that boilers are kept clean and there is less scale; 
that there is no expansion and contraction of boilers caused by 
cold water; and that there is a saving in boiler repairs. 

The P. & C. Heater also prevents oil and grease from entering 
and injuring boiler, as the steam and water do not come in con- 
tact with each other. Made in both vertical and horizontal types. _, 
Send for catalog fully illustrating and describing the full line. , 


PRATT & CADY CO., INC. | 


Manufacturers of Valves, Asbestos Packed Cocks, Feed- 
Water Heaters, Hot Water Generators, Hot Water Service , 
Heaters and Power Pumps. i 






















alll 





Boston Detroit New York 
TRADE co MARK Chicago Hartford Philadelphia : 
Cleveland Minneapolis Pittsburgh : , er 


San Francisco 
Representatives in all large cities 
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Is Slag Running Up Your Operating Costs? 


Are clinkers adhering to the side walls of your boiler furnaces caus- 
ing frequent shutdowns for relining, decreasing available grate sur- 
face, blocking free blower action? 


'The Bernitz Method of furnace wall construction (U. S.. patents 


pending) lowers operating costs from these causes. 


In many large boiler furnaces the Bernitz Plan is prolonging the 


life of furnace lining tenfold, is making always available every inch 
of grate surface, is absolutely preventing, clinker fusion with side 
walls. 

This plan costs no more than ordinary methods of construction, yet 
by its use the furnace lining lasts years instead of weeks. 

Details of the Bernitz Method of increasing the life of furnace walls 
will be sent you upon request. 


BERNITZ FURNACE APPLIANCE COMPANY 


15 STATE STREET, BOSTON, MASS. 


BERNITZ METHOD 
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Good Furnace Linings Are Essential 





You can have no better protection for the front of your boiler furnace 
than an arch of this type. It is 


The Practical Boiler Door Arch 


Note the smooth, flaring under-surfaces; the solid construction; the 
substantial foundation for the brickwork above. 


It is simple in design as you can see. The cost of installing is therefore 
low. For the same reason it can be easily repaired or renewed. 


Repairs are not necessary very often with a “Steel Mixture” arch, 
however. Neither are renewals. The material is made to stand just 
the kind of hard service that such an arch must meet. “Steel Mixture” 
arches last anywhere from two to ten years. 


Write for a “Measurement Booklet” and see what it will cost to get 
an arch to fit your boiler. We ship at once. 





Back Arches Fire Box Linings 
Blow-Off Protectors Furnace Roof Arches 


McLEOD & HENRY CO., Troy, N. Y. 


New York Office, 1400 Broadway Boston Office, 141 Milk Street 
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Win Your Business Battle | 


Handling of coal and ashes is a troublesome and costly 
matter to the power plant. We simplify it by cutting out 
waste of time, material and labor, 

Boiler Houses that Boost Profits are our specialty—nothing 


else. 
A “SPECIALTY” Installation. That’s why we build a 


better ultimate economy into 
every power plant in which 
this vital problem is put up 
to us, 

Let us show you what we 
have done for others. Then 


you will want us to find out 
what we can do for you. 


Specialty 
Engineering Co. 


We design, manufacture 
and erect Boiler House Equip- 
ment for handling coal and 
ash. 


Trenton and Allegheny Aves. 


Philadelphia 








CHIMNEYS 


AQ o> >a 
AOaee ZOZZO0 





structure in the worild— 


The most 
a Heinicke Chimney 460 ft. Hibh by 8 ft. 3 in dis. at top) 


H. R. HEINICKE, Inc. xewvond ary 














Office and works 
ence with which Plibrice 1130-1150 Clay St., Chicago 


Showing 
is laid in place. 


SAVE COAL 


By making your furnace air and gas proof 


PLIBRICO 


can be installed by inexperienced labor 
A High Grade Refractory 


Write for a free copy of our 36-page book of useful 
information on furnace building and maintenance 


Manufactured exclusively by 


JOINTLESS FIRE BRICK CO. 


data, 


HICH HEAT RESISTANCE 


TG LINING 


TRADE MARK 
Reg. U. S. Pat. Office 





New York Office: 110 West 40th St. 














Harbison-Walker 
Refractories Company 


General Offices—Pittsburgh, Pa. 
Manufacturers of 


Highest Grade Fire Brick 
Boiler Settings a Specialty 


Plants in Pennsylvanis, Ohio, Kentucky, Indiana and Alabama 











in 


HYTEMPITE- xs 


Temperature 
Cement 
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Gas-Tight Sloping Baffles 


are necessary for the efficient and economical operation of 
water tube boilers. 

The old idea that a square foot of heating surface in one 
part of the boiler is just as good as in another part is giving 
way to the scientific fact that it can only be made so by circu- 
lating the gases at a uniform velocity. This implies tapering 
passages and sloping gas tight baffles which are difficult to 
form with separate tiles or special blocks because of the 
necessary joints. But with 


_BETSON’S 
PLASTIC FirE Brick 








: ‘ ° ae Horizontal, Vertical and Sloping baffles 
solid one-piece baffles without joints are easily formed, right in place, in any 










A few slats, a 
rod vi’ a 
supp of 
Betson’s is 
all you need. 


that are gas tight are easily formed. type or make of boiler. 


The baffles may be given any shape 
or slope or angle desired to make 
those tapering passages for uniform gas velocity so necessary for high 
boiler efficiency. 

No tools or forms are required in making Betson baffles. They are per- 
manent, gas-tight baffles and will last as long as the boiler. 


Write for our instructive Bulletin. 


Betson’s Plastic Firebrick Co., Inc. 
P. O. Box 368-1 Rome, N. Y. 
New York Office: 30 Church St. Chicago Office: 1514 Kimball Bldg 














SS. B FOR STORING «*0 RECLAIMING, 
ros | ee 2000 USERS LOADING Anco UNLOADING 
CARS, TRUCKS ano WAGONS 


DOES THE WORK OF 
FROM 6 TO 12 MEN 
Sy AND KEEPS EQUIPMENT MOVING 


WRITE FOR LITERATURE 


" PORTABLE MACHINERY CO. PASSAIC N.J. 












To Handle Coal Efficiently 
po <— labor, time and money is the main pur- 


“JSEEPARD|| “LABRIDE” 
FOR EVERY LIFTING SERVICE EQUIPMENT 


To meet various handling requirements many 
ne and capacities of Shepard Blectric Cranes and 
oists have been developed, including 1 and 2-Motor 











With one man operating it, coal can be easily 
handled at the rate of 75 tons an hour. 


ered — Hoists ranging in capacities from Mo all is semi-portable and usable all the 
Hoists for stationary service and for el Ashes or any other materials can be moved with 

the hoist motion of hand cranes, are built in capaci- ag eg cid and low cost. Suictios * & 

ties up to 20 tons—Traveling Cranes up to 80 tons. = Write us Psp oP + hl wg ectively as it has 


Literature or Service on Request. 
SHEPARD ELECTRIC CRANE AND HOIST CO. 


MO ‘ALLS, N. Y. ; 1 
Kew York eoagetiia “anc ¥ ieee Lakeside Bridge & Steel Co. 
Saltire evelan eS a Montreal | 137 Villard Ave., North Milwaukee, Wis. 
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Shoot It 


Through the Chute 
and the Godfrey 
Does the Rest 


That’s the way coal is handled by this gas plant at a cost 
of a few cents a ton. 

A pit, a Godfrey Conveyor, and a chute from car to pit. 
The illustration shows its simplicity. 

It’s handling 80 ton a day with ease and one man. He’s 
visible in the picture. In the shack is an electric hoist. 

With this the 1-ton bucket is lowered into the pit, the 
gate of the chute opened and the bucket filled by gravity. 

A touch elevates the bucket, sends it to the dump pile 
and back for another load. The man controls every move 
by levers. 

Like all the Godfrey installations first cost is moderate, 
while operation and upkeep are negligible. The labor cost 
that is saved quickly pays the.entire installation expense. 


Any plant can handle its coal just as cheaply. 
Write for our literature and learn the way. 


The Godfrey Conveyor Company 
Elkhart, Indiana 
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@ Handling Coal and Ashes 
> The “G-W” Way at the Illinois 
State Hospital, Elgin, Ill. This 
4 Equipment can be modified to fit your 
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qt Bulletin 31. 
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There’s a Profit in 
Poor Coal 


no matter how low the grade, if it is pulverized with 


FULLER-LEHIGH 


Pulverized Coal Equipment 


Lignites and low-grade bituminous coals formerly consid- 
ered of no value at all can be transformed into efficient fuels, 
at a large profit. 

Beside utilizing fuel otherwise wasted, it lessens labor costs, 
eliminates smoke and increases plant capacity. 

Plants using 25,000 tons daily are proving it. 

Write for our Catalogue and we will tell you how they do it. 


Fuller-Lehigh Co. 


Main Office and Works 
are located at 
FULLERTON, PA. 

- U.S.A. 
Branch Offices: 

50 Church Street 
NEW YORK CITY 
1386 McCormick Bldg. 
CHICAGO 
719 Sheldon Bldg. 
San Francisco, Cal. 
714 L. C. Smith Bidg. 
Seattle, Wash. 

25 Victoria St. 
Westminster, 8S. W. I. 
LONDON 





Herrn Claudius Peters, 

Hamburg I, “Wallhof,” 

Glockengiesserwal 2, 
Germany. 


Fuller Mill Gear Driven. PE 
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Left View: Apron Feeder and Peck Carrier. 
Right View: Horizontal Run of the Peck Carrier 


Illuminating Co’s Boiler Plant, at Detroit. 


The Peck Carrier is the highest development of the conveying 
art. Its uses and applications, already widespread, are constantly 
increasing. It is the accepted Standard for handling coal, coke, 
ashes, cement, sand, stone, ore and similiar materials. 


Let our experienced engineers cooperate with you when planning your new power 
house, or changing your old coal and ashes handling methods. Write for Catalog No. 220. 


LiINK-BELT COMPANY 


PHILADELPHIA CHICAGO INDIANAT OLIS 
New York . 299 Broadway 
Boston ae oe “ae Federal 4 
fitabure® ‘ “ 601 Park Bide. 
Lou . Central National Bank Bidg. 
Rural lo “a 547 Ellicott Square 
Wilkes- “—m rre- . 2d National Bank Bidg. 
Huntington, = Va. ° Robson Prichard Bidg. 
povsiand ° 429 Rockefeller Bidg. 
Jetroi ° i 932 Dime Bank Bidg. 
neh City,Mo. “. °. . 306 Elmburst BI 
seattle . . . 576 First Ave., 5. 
ortland. Ore. = .  « First and Stark Sts: 
San Francisco. 582 Market St. 
Los Angeles . 163 N. Los pngoles St. 
Toronto, Can. . | Canadian Link-Belt Ltd. 
v Lindrooth, Shubart & n Bldg. 
Louisville, Ky Frederick Wehle, Starks Bide. 
New Orleans Cc. u. , Hibernia Bank Bldg. 





Birmingham, Ala. 
8. L. Morrow, 720 Brown-Marz Bldg. 





LINK-BELT 


Coal Handling Machinery 


The Peck Carrier 


The standard machine for handling coal and ashes 
in the modern Power Plant handles coal in the Edison 





















Power Plant 
of the 
Edison 
Il'uminating 
Company, 
Detroit, 
Michigan, 






















We Also Make 


O Elevators and Conveyors 
OLink-Belt and Sprockets 
OSilent Chain Drives 

O Truck and TractorChains 
OD Electric Hoists 
(Locomotive Cranes 

O Portable Loaders 

(Coal and Ashes Systems 
Coal Pockets 


















Write for Catalogs 
ce X in Square 





POWER PLANT 
ENGINEERING December 15, 1919 





There are hundreds of other engineers and firemen 
with strong convictions on the worth of Coppus 
Turbo Blowers and Coppus Turbo Pumps. Hear 
what they have to say if you are in the market for 
a Blower. The Order of Pals is not yet entirely 
filled. 











REG! 


\S 


Coppus Centrifugal Turbo 
Boiler Feed Pump 
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“Listen, Luther! I’m not saying you're selling 
a bum blower, but only that you can’t sell it to me. 
When this new boiler is installed there’ll be a Cop- 
pus Turbo Blower under it. The Coppus and me 
are pals, you may Say. 

“Prejudiced! Nothing of the sort, Luther. If 
I thought you were selling a better blower, I’d order 
it in a jiffy. But you see, I know your blower, 
and I know a good many others. I’m not knock- 
ing any of them. Just the same, I’m not ordering 
them. Not so’s you can notice it, anyhow. 

“Pals! You're nota K. P., are you? Never heard 
of Damon and Pythias, did you? They were pals 
—the real thing. 

“What’s that got to do with blowers? I’m com- 
ing to it, Luther. 

“Listen, Luther! Everyone knows that for the 
last two or three years we’ve been rushed. Orders 
were stacked as high as your head. We worked 
three shifts, day and night. The boss began to 
get worried and talked of putting in another boiler. 

“Don’t do it,’ says I. ‘We'll get along with- 
out it, and you'll save the money.’ 

“*Flow’'ll we do it? says he. ‘We'll have to 
have more power.’ 

“*Any time we need it,’ says I, ‘I’ll give you 
twice what we’re using now. What do you sup- 
pose I’ve got those Coppus Blowers for? I can 
double the loads on my boilers any time. Man,’ 
I says, ‘You’ve no idea of what forced draft will 
accomplish! Why, I’m like Paul Jones! I haven’t 
begun to fire yet!’ 

“We didn’t put in a new boiler then, but by the 
grace of the Coppus Turbo Blowers we filled every 
order we had and in good time. And we did it 
when lots of other plants fell down. They didn’t 
have Coppus Turbo Blowers. 

“I’m not, saying it was any picnic, at that. You 
know what the coal situation has been the past few 
years. Some of the stuff we got disguised as coal 
was the limit. Everybody else got it, too. 


Coppus Engineering & Equipment Co. 


ENGINEERING 
AANA 





“It was the Coppus Turbo Blower that saved us. 
All that was burnable in that stuff the Coppus 
enabled us to burn—to keep boiler loads up to the 
peak as long as we wanted them there. Kept the air 
supply ample and combustion just grand. 


“Other fellows around here had blowers, too, but 
they couldn’t burn the stuff they got and fell behind. 
If they had been Coppus Blowers—but that’s another 
story. 


“What happend? We made a reputation for 
efficiency that stuck! Our business has grown by 
leaps and bounds. It’s become so big that we’ve 
got to expand our production and our facilities. 

“And that’s how the Coppus Blower earned the 
price of that new boiler. 


“Sure! That’s a Coppus Turbo Pump, another 
of my pals. You see, it’s this way. When the 
Coppus salesman talked about this pump to me I 
turned it over in my mind, like this: 


“Coppus has got a reputation on his Blower that 
can’t be beat. Now he wouldn’t dare to put his 
name on any old ordinary pump. He’d be too proud 
to, even if he had the nerve. What’s the answer? 
He must have something in this Coppus Turbo 
Pump that’ll stack up alongside his Blower for fair. 


“T’ll hand it to Coppus. He has. I’m using it 
on my boiler feed—it’s a Centrifugal, you notice 
—but I could use it for half a dozen other things. 
When I say it’s just as good as the Coppus Turbo 
Blowers I can’t say anything stronger. 


“Another thing, Luther. I’m not having any 
trouble about labor. I’m able to take my pick and 
get firemen that stick. They like to work with 
Coppus Blowers and Coppus Pumps. It saves them 
lots of hard labor and gives them a chance to rest 
now and then. In fact, they’re pals of Coppus, too. 
Well, ‘bong swore,’ Luther. Call again.” 


Why not write for the Coppus Catalogue today? 
Our engineering department is at your service. 


' 340 Park Avenue 
Worcester, Mass. 


Manufacturers of Coppus Turbo Blowers, Coppus Turbo Feed Pumps and Coppus Power Turbines 


TERED. 


BU 


T. OFFICE | 


Coppus Turbo Blower 
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In these days, when 


“Anything That’s Black Is Coal” 


and you take what the coal man gives you and try 
to be thankful for it, even at a “fancy” price, the 
right kind of mechanical draft will pay as it never 
has paid before. 


The 
Wing = 


‘urbine Blower 


will give you the “right kind” of mechanical draft, The Wing Blower Book substantiates every 
regardless of wind or weather, and it will enable claim we make, contains a brief history of the 
you to boost your boiler capacity by 25%, 50%, development of mechanical draft, a detailed de- 
perhaps even 100%, even burning the cheapest scription of Wing Turbine Blowers and a lot of 
grades of coal. valuable data on this subject. Ask for your copy 
now. 





Nobody knows how long you’ll have to wait for 


more boilers—how long the delays in transportation L J -Wing Mf Pe Co. 
. e : 


and installation. Get the extra needed hp. out of 


your present boiler equipment—without long delay 659-669 Hudson St., NEW YORK 
and at low cost—by installing Wing Turbine Manufacturers of Ventilating Fans, Blowers, Damper Regu- 
Blowers. lators, Pressure Blowers, Vacuum Pumps and Small Turbines. 











Cut Coal Cost. 1.:£95:... 


and increase boiler capac- 
ity, regardless of weather 
conditions or grade of fuel 
by installing 


Carling Turbine Blowers “COE” 





For burning the lowest grades of coal successfully, getting TURBINE BLOWERS 
all the heat value from the fuel. For positive draft with . = 
Automatic Control and steady steam pressure. For obtaining under your boilers. Write for bulletin showing many 
the ultimate capacity from the boiler. . - " : 
Carling Blowers are low in first cost, easy to install and superior features which make for.long life, trouble-free 
make a quick return on the investment. We will be pleased operation and minimum steam consumption. 


to show you ie it pays to use Carling products. 
Write today. 


Carling Turbine Blower Co. 


Engineers and Manufacturers 
WORCESTER, MASS. 


ry at our expense. 


C. T. Coe Company Pennsvivania 








Turbine 
Undergrate 
Blowers, 
Centrifugal 
Blowers 
and 
Exhausters, 
Small 
Power Simplex No. 8 Casings Removed Power No. 2 


Turbines, tL URBO ,BLOWERS 


lat ‘Turbo-Pumps 
POWER TURBO BLOWER CO. 
Madison Ave. and 45th S8t., New Yerk 
We make them safe. 710 Witherspoon Bldg., Philadelphia 1408. Dearborn St., Chicago 


We make them strong. The Canada Stoker Co., Ltd., Galt, and 15 Rusholme Rd., 
Toronto, Ontario, Canada. 
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Cross-section through stoker showing automatic operation. 


ape aee 


It is not only the things the Jat J0 42 eS does, but the 
way it does them. For instance, when steam is wanted quickly 
and time is precious, you can get this steam instantly and 
economically by increasing the motion of the grates. 

With the first turn of the cranks the grates start moving— 
the whole fuel bed is thrown into action. There is no watching 
nor waiting—poking or slicing—the stoker responds instantly 
and in two or three minutes the boiler will be operating at 
200 or 250 per cent of rating. 

Catalog PE-12 shows how it is done. 


WORCESTER, MASS. EO 
British Licensees: Erith’s Engineer- 
ing Co., Ltd., London. French nscisrene> 





Licenses: Erith, Leroy & Cie., 
Paris, France. 











Automatic Control 


Furnaces must be fed with coal and air that is controlled 
by automatic means which cannot fail. Hand methods never 
give complete satisfaction. The 


feeds fires with absolute accuracy, and makes possible almost 
perfect combustion, even though the coal is of a very low grade. 

Clinker adhesions are prevented by water-cooled grate bars, 
while heat used helps heat boiler feed. 


Coal and labor is saved and maintenance cost is low. 
Write for catalogue, which gives full information. 


FULLER-LEHIGH CO., ruttzrton' Pa. 


New York, 50 Church St, Chicago, Ill., 1836 McCormick Bidg. 
London, 25 Victoria St., Westminster, 8. W, I. 
San Francisco, Cal., 719 Sheldon Bldg. 
Seattle, Wash., "14° L. C. Smith Bldg. 
Herrn Claudius Peters, "Hamburg I, “Wallhof: " Glocken- 
giesserwal 2, Germany. 
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dition. 


Pittsburgh, Pa. 


The VASIL HAND STOKER 


GUARANTEES 


To evaporate 10 lbs. of water (from and at 212° F.) per pound of dry coal. 
To increase rated capacity of Boiler from 30% to 75%. 
70% combined Grate and Boiler efficiency with Boiler in good working con- 
(Above are based on dry coal containing 14,000 B.t.u.’s per pound). 

Eliminate necessity of cleaning and slicing fires by old method. 

To reduce customary smoke from 75% to 90% and comply with the require- 
ments of the Department having jurisdiction over same. 

A saving of at least 10% in fuel. 

A saving of 40% in labor. 

A letter to us will bring you, by return mail, full particulars and illustra- 
tions of the Vasil Stoker, together with such other detailed information as you. 
may request relating to its adaptability to your individual requirement. 


THE VASIL STEAM SYSTEMS CO. 


WASHINGTON LOAN & TRUST BLDG. 
WASHINGTON, D. C. a 














Built Complete in Our Own Plant 


Harrington Traveling Grate Stokers 
Brady Steam Jet Ash Conveyors 
Brady Flat Arches 
Reliance Automatic Coal Scales 


Jas. A. Brady Foundry Company 
46th Street and Western Blvd. 
CHICAGO 








ORIGINAL HAND STOKER 





PATENTED 
Sole Manufacturers 


FLYNN & EMRICH CO. 


Established over 70 years 


Baltimore, Maryland 
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They Used toSpot theWhite Man 

Byhis Fire's Smoky Waves 

| Now they Spot the Files Stoker 
By the Smoke its Fire Saves 


¥ 










- 

Smokeless stacks are the eloquent signs of Files 
Stokers, Hand Operated. They are the outward evi- 
dence of furnaces that burn and convert coal into power 
only—later into profits. 

The stacks shown below are not related to Files Stokers, 
Hand Operated. Horrible examples—are they not? 

Files Stokers, Hand Operated, are real combustion machines, 
giving the same high efficiency as mechanical stokers. 

At much less expense. Cost less to install. No expensive 
coal and ash handling equipment required. No remodeling of 
plant. It takes only a few days to install the Files under any 
furnace where coal is burned. 

A fireman and the levers do the rest with closed fire doors. 
The 























With the Files you can 
Bet the high combustion 
efficiency of expensive 
mechanical stokers with 
lowest installation and 
maintenance costs. 





by maintaining continually clean fires, with proper distribution 
of air and fuel insures complete combustion; eliminates the 
periodical cleaning of fires, with the dirty arduous work involved 
and enables heavy overloads to be met at any time. 


Write for bulletin 


“THE FILES ENGINEERING CO.," INC. 
75 Westminster St., Providence, R. I. 


Branches in Principal Cities 
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AUTOMATIC 
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Any boiler from 50 H.P. and up can be equipped with the Murphy 
Furnace. The smaller plant can therefore enjoy all the economical 
advantages of the larger plant without resorting to forced draft. 

The money you save on auxiliary equipment goes far toward paying for an in- 
stallation of Murphy Furnaces. 

Couple Natural Draft with Murphy ability to burn any fuel that has heat init 
and you have a simple explanation of Murphy economy in hundreds—yes, 
thousands of plants. 

If your boilers are 50 H.P. or larger you should write us. Catalog PE-12 places 
you under no obligation. Send for copy and see how easily the Murphy Furnace 
can be installed under any type of boiler. 


MURPHY IRON WORKS, Detroit, Michigan 


BURN ANY FUEL BHAT Hi 
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This High-Duty Stoker 


—saves labor because its operation is 
entirely automatic. No hand-cleaning 
is necessary. 

—saves coal because the automatic 
controls supply the correct proportion 
of air and fuel for complete combus- 
tion. There is no smoke. | 

—prevents clinkers. There are no 
clinker formations either on the bridge 
wall or on the side walls. 

—holds even steam pressure at all 
times, regardless of sudden changes in 
the load. 

—has high over-load capacity and 
‘extreme flexibility because of the wide 
range of operation. 

—is simple in design and so sturdy 
in construction that maintenance costs 
are extremely low. 
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TYPE E STOKERS 


Simple and dependable. No matter 
how poor the coal is they keep soin3. 


They Are the Recognized Standard 


Combustion Engineering Corporation 
11 Broadway, New York City 


Owners and manufacturers of 
Type “E” Stokers—For Bituminous Coal. The Grieve Grate—Hand-Firing 
Coxe Stokers—Anthracite Coal Coke Breeze and All Low Grade Fuels 
PHILADELPHIA, PA. PITTSBURGH, PA. MINNEAPOLIS, MINN. 
BIRMINGHAM, ALA. HAZLETON, PA. BOSTON, MASS. 
CHICAGO, ILL. SEATTLE, WASH. SALT LAKE CITY, UTAH 
OMAHA, NEB. ALBANY, N.Y. DENVER, COL. 
TAYLOR ENGINEERING CO., VANCOUVER, B. C. 
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OU can take care of sudden de- 
mands for more power promptly 
and positively if you, with Mechanical 
Draft, Buffalo Stoker Fans, induced 
Draft or Forced Draft fans, insure 


economy. 
Write for Catalog 420-64 


BUFFALO FORGE COMPANY 
Buffalo, N. Y. 
Offices in all principal cities 


66 o% 


EASE OF OPERATION 


is only one of the good points of the 


CANTON Rocking and Dumping Grates. 


Another is ease of installation. 

Inasmuch as it burns the worst of coal well the Canton is a 
great aid to power plant economy. 

It is also a labor and trouble saver, for, being simply yet 
stoutly constructed, it does not easily get out of working order. 
No loss of heat when stoking. 

Full details on request. 


CANTON 
GRATE 
COMPANY 


1708 Woodland 
Avenue, 
Canton, Ohio 





Southern Offices, 
829 Trust Co. of Ga. Bldg., Atlanta, Ga. 














Increase Boiler Capacity 


Armstrong grates increase boiler capacity 25 to 40 per cent 
as every inch of air space can be left open without coal loss. 

The “Armstrong” is an ash sifter, vibrating grate, shaking 
grate, and dumping grate combined. his means an enor- 
mous saving in time, labor and fuel. Clinkers 6 inches thick 
are dumped entire. 
Larger ones are 
erushed. Everything 
is simplified. The 
maintenance cost is 
low, and long de- 
pendable service is 
certain. Learn all 
about Armstrong 
grates from our 
eatalog. Put in on 
trial with any grate 







Patented: made at our ex- 
Jan, 12, 1915. pense. 
Jan. 25, 1916. 


Armstrong inciihinnastine Co. Risky &:: 

















“Fits My Idea of Great Efficiency” 


That’s what you'll say after you know the facts about a 


NEEMES GRATE 


Highly efficient because it makes for more perfect combus- 
tion of every pound of coal fed to it, thus permitting better 
results from cheaper coal and also a reduction in the amount 
of fuel used. 

Shakes out the ashes; cuts out 

the clinkers; dumps the fire. 

Write today for full particulars. 


NEEMES BROS. 


186-196 1st Street Troy, N. Y. 
MANUFACTURERS OF ROUND AND SQUARE GRATES 
Babcock & Wilcox, Ltd., Montreal, Canada, Sole Makers for 
Canada. Burke Engineering Co., 525 Industrial Building, Prov- 
idence, R. I., Sole Agents for the New England States. 

Cc. F. Catillaz, 30 Church Street, New York. 








Shear Klean Grates 


are very successful for Malleable Iron Ovens and 
for burning coke. 


Bars are almost a semi-steel mixture, very dur- 
able. Will not warp. Practically indestructible 
with coal. They shear the clinker and keep the fire 
clean. 


Every user a booster. 


Shear-Klean Grate Co. 
809 Monadnock Block Chicago, IIl. 











Central Station Economy 


Some large central stations, as well as many small plants, 
have been saving coal, labor and burning cheap grades with 


HERRICK Shaking Grates 


The large plants put them in because of the fuel savings 
they made; the small 
one because of this, 
and the low investment 
they represent. 

Kither reason would 
warrant you sending 
for a copy of “A Grate 
Proposition,” sent free. 


GEO. S. HERRICK 
SYRACUSE, N. Y. 


“Stands on It’s Own Feet” 
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DON’T DELAY a Min- 
ute in Learning, What 
McClave Combustion \F% 
Service Will Save in ™% 


YOUR PLANT 









McClave 
Grates 
and 
Argand 


Blowers | 


—a combination 
that will beat any 
coal combination 











. Book of 





For 35 years McCLAVE GRATES have been furnishing 
fuel beds to power plants that were most perfectly adapted 
to the proper combustion of the cheap, waste and little used 
grades of coal. 


Put a McCLAVE GRATE under YOUR coal. 

For two generations ARGAND BLOWERS have supple- 
mented natural draft, so that the cheaper grades of Anthracite 
or Bituminous gave results as good as the best. 


Put ARGAND BLOWERS under McCLAVE GRATES in 
Your Plant. 


Write for the facts today. Avoid disastrous shut- 
downs. Just write on your letterhead: “Send 
me Catalog D,” or USE COUPON BELOW. 


Do it NOW. 
McClave-Brooks Co., Scranton, Pa. 
NEW YORK OFFICE: PHILADELPHIA OFFICE: 

Room 351, 50 Church Street 400 Morris Building 
8. C. Smith, Manager George Blair, Jr., Manager 
CHICAGO OFFICE: NEW ORLEANS: 
515 Hearst Building 951 North Carrollton Ave, 
F. G. Smith, Manager D. W. Robertson, Rep. 





Get this 












Facts —> RA’ 











“McCLAVE GRA! 
Fill Out and | LARGAND BLOWER | 
Mail this ote nanennnnenneanncnnsannnananacanans 


Coupon => 


McClave-Brooks Co., Scranton, Pa. 

Without obligation, I wish to know about 
McClave Grates and Argand Blowers. Send 
me your Catalog D at once. 


Se eee SBS Sea BeBe ae eee eee ee eeeeeeee, ll! 
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Have You a Copy of 


Boiler Furnace Operation 


This valuable book gives you information as to the efficiency 
and good combustion in your furnaces. A copy of this book 
will be sent to you free by your filling out the coupon below 
and mailing to us. 






Budd Grates 


and many other kinds of grates and furnace equipment are, 
manufactured by our Company. Wherever you are locatedt 
the Budd Engineering Dept. can be of assistance to you. I 
certainly will not cost you anything to investigate further’ 


Tne symbol of superior castings: “4H. R. Budd Grate Co., 
Philadelphia.” The castings bearing these letters are com- 
posed of the famous Budd Heat-Resisting Iron. 


There are a number of vacancies open for exclusive rep- 
resentatives. If interested, write requesting proposition. 


BUDD GRATE COMPANY 


- Offices: 2011-13 E. Letterly St. 
Works: Adams to Letterly Sts. 


Philadelphia, Pa. 











Send in the Coupon 


The Budd Grate Co., 
Philadelphia, Pa. 


Please mail me a copy of 
your book “Boiler Furnace 
Operation.” 


I am interested in items 
pposite which I have placed 
check. 


Patterns to cover blue 
prints or sketches, make 
castings of brass, iron, 
bronze, aluminum, or any 
other composition metal 
and machine same to a 
finished product. 


& Oo 


C] 


“7 Bushings, Bearings 


[-] Rear Combustion Cham- 
ber Arches 


t{ | Boiler Doors complete to 
! meet any requirement. 
[] Front Arches 

t{ | Shaking Grates 
' 


! {| Stationary Grates 


[ | Dumping Grates 
: [ ] Covering Bars 

: [] Buckstays 

' [ ] Dead Plates 

: [|] Door Liners 
[]Floor Plates 


t 
© Street & No..........- oar 


' 
ev Mille... as 
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ELL Deduct 10% From ELL 
ml, Your Coal Bill may, 
‘Maa > sd 





Plate No. 22, Style “B” 

KELLY ROCKING AND DUMPING GRATES are built with correct percentage of air space to suit 
furnace conditions and fuel burned. They will save not less than 10% of your coal, compared with sta- 
tionary grates. 

Their design is simple and substantial. All moving parts are so constructed that they will not warp 
and jamb. 

_ No special furnace construction is necessary and no parts of the KELLY grates are built into the 
brick work. They are supported at the front and rear of the furnace by regular grate rests. 


Our Grate Catalogue ‘C” explains. 
WHEN YOU BUY KELLY GRATES YOU BUY RESULTS! 


The Kelly Foundry & Machine Company, Goshen, Ind. 


Established 1887 Power Plant Engineers 617 Ninth Street 
New York Office, 59 Park Place *Phone Barclay 7030 








Springfield Water Tube Boilers 
Sectional-Sinuous Headers. All Steel Construction 


No Staybolts No Braces No Bent Tubes 


Each section suspended inde- 
pendent of all other sections. 

Hand holes have inside plates 
of drop forged steel, each cover- 
ing four tubes. 

65% less hand hold than other 


less brick than other horizontal 
W. T. boilers. 

Baffles are indestructible and 
permit removal of any tube 
without disturbing other tubes 
or baffles. 





And many other special 
features. 


horizontal W. T. boilers. 
Occupy less space and require 


Springfield Boiler Company 
Sprinpfield, Illinois 


THE EDGE MOOR 


WATER TUBE BOILER 


Especially Suitable for 





Write for catalog and detailed information. 


THE Badenhausen BOILER 


HAS (atin? CIRCULATION 


Unrestricted 


GIVE S Dry Superheated Steam 

High Constant Efficiency 
Complete Satisfaction 
IS BUILT Large Power Plants 

BY Badenhausen Co. onstruction throughout. 
IN aoe, aetitader’ Gaels "bs t one Ag tubes All nantes 

0 containing wor 8 es > A 7 . 
Boiler-Making Tools elliptical, their covers internal and 

g ‘ Pp : 
Fe ta removable through their own open- 
i eetin pemenes co ‘ ings. Unrestricted circulation, per- 
mitting forcing of fires with. safety 
and economy. 


1425 Chestnut St., Philadelphia, Pa. 
Send for Bulletins on Performance 


Works: 
EDGE MOOR IRON COMPANY 


Bound Brook, N. J. 
EDGE MOOR, DELAWARE 
NEW YORK CHARLOTTE, N. C. 











Cornwells, Pa. 
New York, 112 Broadway; Pitts- 

burgh, Jenkins Bldg.; Chicago, 1 

. Marquette Bldg.; Denver, 211 Tram- 
“ way Bldg.; San Francisco, 411 

Rialto Bldg.; Birmingham, Ala 

Brown-Marx Bldg. 


BOSTON CHICAGO 
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Heine design is fun- 
damentally correct, 
—the horizontal pas- 
sage of furnace gases, 
the ample combus- 
tion chamber, the 
mud drum to min- 
imize formation of 








Cross-section of Heine Boiler and setting showing simplicity of the construction 


Required for Efficiency —Heine Boilers 














“Some of the principal losses (in the 
average boiler room) are due to improper 
design of the plant equipment, failure to 
keep the internal and external surfaces of 
the boiler free of scale and soot accumula- 
tion, and failure to keep baffle walls, fur- 
nace walls, and other parts of the boiler 
setting tight and in first-class condition.”— 
POWER, P. 331, Aug. 26, 1919. 





inates the inleakage 
and infiltration of 
air due to side-open- 
ings. 

All Heine Boilers are 
fitted with a blower 
system, using jets of 








steam. With this 





scale, and the water legs permitting 
quick and complete cleaning of tubes. 





On Heine Boilers all maintenance work 
is done from the ends—front or rear. 
Any number of boilers can be built in 
a single battery. With Heine design 
no openings are required in the side 
walls. This feature practically elim- 


5318 Marcus Avenue 





Heine Safety Boiler Co. 


dust and soot can be dislodged quickly 
and effectively. The nozzles for the 
blower are inserted in the hollow stay- 
bolts shown in the water legs-in the 
above drawing. 


Other fundamentals of good boiler de- 
sign are explained in the Heine Treatise 
“Boiler Logic.”” Send for your copy. 


St. Louis, Mo. 


46 
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Exclusive Features that 
SAVE FUEL 


To keep down rising costs look to your 
boilers, the equipment above all others in the 
plant which determines profit or loss. 

Union Water Tube Boilers combine: 

Economy in operation. 
2. Reliability of service. 
3. Overload capacity. 
4. Safety. 

The reasons back of their record of better 
performance are found in the Union features: 

1. Horizontal drums—liberating surface, dry 
steam, water storage capacity. x 

2. Purifier in drums, settling chamber out of fire and 





x , 
circulating element, provided with reinforced blow-off 6. Greater pa oe Sa of tubes promoting circulation, 
connection. vertically staggered, horizontal spacing to permit proper 

3. Corrugated flange connection from drums _ to cleaning on fire side. Ample gas passage areas. 
headers, no restricted area, good circulation, relieving 7. The very best workmanship that can be done by 
boiler of internal strains. a well-trained organization and modern facilities. 

4. Headers made in integral halves in one heat, of 8. Continued operating efficiency and greater over- 
ample depth, no double ‘plates or rivets exposed to load capacity than any other boiler, due to the com- 
fire, regular, not irregular pitch of staybolts. Shape bination of these features, resulting in less time re- 
of hand-hole, easily kept tight. Additional blow-off quired to clean boiler when necessary, longer period 
bottom of headers. of continued efficient operation, minimum loss of time 

5. Handhold plates of steel plate, each removable out of service. 
through hole it covers, no fishing, yoke of novel de- Let our district engineer show you how to 
sign, quickly removed. keep down rising costs. Catalog on request. 


UNION IRON WORKS 1400 Cascade, St,_ Erie, Pa. 


UNION 2 BOILERS 


Connelly (Patented) Water Tube Boilers 


are of the 4 drum type, have 100% tube area in the path 
of the circulation, and deliver steam superheated 5 to 10° 














Simple in design, have no flat surfaces, no stay bolts, no crown bars, 
or braces and free from hundreds of joints—no handholes. 


Easily accessible for cleaning internally and externally. 
Can be built in units up to about 4000 H. P. and 300 lbs. pressure. 


Write for Our New Catalogue, Desk 7. 
The D. Connelly Boiler Company, Cleveland, Ohio 


Founded in 1875 by Daniel Connelly 











Babcock & Wilcox—Stirling—Rust 


Water Tube Steam Boilers 


e 
Steam Superheaters Mechanical Stokers 
e 
. 
The Babcock & Wilcox Company 
85 Liberty Street, New York Works: Barberton, Ohio; Bayonne, New Jersey 
SEP sr ere Candler Building BRANCH OFFICES: Philadelphia..North American Building 
rrr re re 49 Federal St. DenveP.....ccccccees 435 Seventeenth St. Pittsburgh. .Farmers’ Deposit Bk. Bldg. 
ae Marquette Building Havana, Cuba...... Calle de Aguiar 104 Salt Lake City.. -705-6 Kearns Building 
OS ee Traction Building Los Angeles..L. N. Van Nuys Building San Francisco......... Sheldon Building 


Cleveland ...ccccsess Guardian Building New Orleans............ 538 Baronne St. Seattle... ccc °7914- 17 L. C. Smith Bldg. 
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HORIZONTAL TUBULAR BOILERS 


We also build and carry in stock a complete line of 


Uprights, Locomotives, Empire Return Tubular, Portable 
and Water Tube Boilers 


AMES IRON WORKS ir ss saan Gthos and Works: Oswego, N. . 











Wickes Vertical 
Water Tube Boilers 


Ever cleaned a boiler, lamed your 
back, bruised your knees and 
8 kinned Fe elbows doing it? 
Two a ee wash, close 
and fll. the WI ES in five hours. 
Turbine in ten hours. 

Ask for Bulletin—Redueing Coste 
in Boiler Room. Sent Free. 


The Wickes Boiler Company 
Saginaw, Michigan, U. 8. A. 
SALES OFFICES: 





2 } 
THE LADD 


WATER TUBE BOILER 


is a vertical boiler of simple construction de- 
veloped to a point where it can be successfully Bldg.; Boston, 201 Devenshire Bt. ; 


built in all sizes from the smallest practicable = Detroit, 1116 Penobscot Bidg.; 
unit to one of over 3,000 horse power in a Man Stands Brect Clea’ tne Seattle, 736 Henry Bldg. 


single setting. A large number of combina- 


New York City, 1716 West St. 
Bldg.; Chicago, 7@ West Monroe 
St.: Pittsburgh. 1218 Empire 








tions of height and width can be furnished and 
the boiler can be adjusted to meet great varia- 


tions in space conditions. | WV. 
= . ! ‘eo 
The George T. Ladd Company has adopted BIGELO 














the standards laid down by the Code of the | — s HORNSBY 
American Society of Mechanical Engineers. Ann. va 











This obviates any discussion of the strength , 

of the parts of a Ladd Boiler or the question | W T b RB il 

of its installation anywhere. ater ubdebolers 
Our Bulletin will be sent on request. E | OF G Hole Plates. "Unite up to 


| facturers of “Bi Bigelow Man. 
, ning and H.R. T. Boilers 


The GEORGE T. LADD COMPANY | The Bigelow Company 
1621 Farmers Bank Building B 7, 28 RiverStreet, New Haven, Conn. 
Pp I TTS B  é R G HR ‘ PA. Boston Office, 1001 Oliver Bldg. 











New York Office, 
928 Singer Bldg. 
Southern Office, Realty Bldg., 
Charlotte, N. C. 
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Crucibles o Power 


Above the roaring fires water is confined and steam generated that, harnessed to 
the purposes of man, gives a constructive power that builds the commercial suprem- 


ERIE CITY BOILERS 


are the crucibles in which this power is 
being generated in thousands of leading 
power plants the world over. They are 
easily developing the over-capacity that 
meets the tremendous over-loads being 
thrust upon them. 


ERIE CITY Boilers are giving this 
increased power with a minimum of fuel. 
Every exclusive feature gives a greater 
strength and a greater economy of operation. 


In the ERIE CITY Vertical Water Tube 
Boiler the two large horizontal drums give 
dry steam, quickly and economically; per- 
mit a large liberating surface and storage 
capacity, and, with the ERIE CITY ar- 
rangement of tubes, allows each tube to 
expand and contract independently, as well 
as making cleaning easy. 


= acy of a nation. 


























The modern construction of the ERIE 
CITY Boiler makes it exceptionally effi- 
cient in the conservation of time, fuel and 
labor. It provides for burning of all kinds 
of fuel—coal, oil or gas. 


NA 



















These are some of the excellent reasons 
why ERIE CITY Boilers excel and are 

antl favored by good engineers. Our literature 
Erie City Vertical Water Tube Boiler in Air Tight Setting shows others. Send for it—TODAY. 










v bi y ¥ 
f a 





1510 East Ave., ERIE, PA.,U.S.A, # 
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Insist on “No-Spark” 
Carbon Brushes 


If you are hunting for a brush that 
will lengthen the life of your commu- 
tator, one that will stop sparking and one 
that will save you money in power and 
repairs be sure and insist on 


NO-SPARK 


Carbon Brushes 


No ordinary brush will answer 
the purpose so well. The No- 
Spark Brush will outwear other 
brushes and for the same reason 
a commutator equipped with 
No-Sparks will give far better 
service than one equipped with 
an ordinary brush. 

They will prove their worth 
best on your own commutators. 
Try them. 


Calebaugh 
Self - Lubricating 
Carbon Co. 


1503 Columbia Avenue 
Philadelphia, Pa. 














Measured Service 


Do you know the resistance, hardness and 
transverse strength of the carbon brushes you 
are now using? 

Do you know what they should be for the 
particular conditions each of your machines is 
working under? 


Le Valley Carbon Brushes 


are tested—not only for these important qualities, but 
for contact drop and co-efficient of friction. Thus the 
standards of quality are set for each different grade of 
Le Valley Carbon brushes—standards each suited to 
give the greatest service on a particular application. 

Then our superior manufacturing 
facilities and years of experience 
hold up our product to these 
standards. But to aid the user to 
get all this service reserve from Le 
Valley Carbon Brushes, we have 
prepared an invaluable data book, 
worked out at our expense by the 
Electrical Testing Laboratories of 
New York. 

This defines the precise applica- 
tion of the particular type of brush 
needed in each service condition. 
Besides, you have at your service 
our own expert engineering depart- 
ment. So we say, “put your brush 
troubles up to us; we will furnish 
you measured brush service and 
see that you get the results.” 

No experimenting on your part 
—we do that for you. Write today 
for data book—sent on request. 


Le Valley Vitae Carbon Brush Co. 


22 West 23rd Street New York City 








Masterpieces 
of Economy 


in fuel cost per hp. as 
well as in the elimi- 
nation of annoyance 
of power failure, re- 
pairs and in the reduced attention in operation, is the 
testimony of users of 


McEwen eidetatied Oil Engines 


Let us show you why 
we Can save you money. 


McEwen Bros. fiamsireee Wellsville, N.Y. 





For Power or Heating 


and for utilization of the greatest amount of energy 
contained in fuel, 


Smith Suction Gas Producers 


They burn an- 
thracite, bitumin- 
ous, lignite, coke 
or charcoal, with 
great savings on 


are demonstrating 
their efficiency 
and economy on 
over 80,000 h. p. | oe Cc) 


in many of the 


best known power fuel. Write for 
plants of the na- bulletins. 
tion today. a 
The Smith Gas Engineering Co. 
Dayton, Ohio 


Canadian Agents: Canadian Allis-Chalmers, Ltd., Toronto 











“CARBONDALE” 
Refrigerating Machines 


Using, Exhaust Steam from Power Plant 
Equipment will Cool Your Refrigerators 
Our System Is Efficient — Simple — Durable — Noiseless 
ASK FOR INFORMATION AND CATALOGUE 
A Few of Our Installations 


N. Y. STOCK EXCHANGE MAYFAIR APARTMENTS ENGINEERS’ CLUB 
HOTEL BELMONT APTHORP APARTMENTS HOTEL ASTOR 


The Carbondale Machine Company 
Carbondale, Pa. 


New York Chicago PittsburBh Philadelphia Baltimore New Orleans 














Established 1867 


The Vilter Mfg. Company 


972 Clinton Street, Milwaukee, Wis. 
Builders of High Grade 


CORLISS 
ENGINES 


for Belted or Direct 
Connected Service 


Ice Machines 








Chicago Office, 731 Manadnock Block 
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a Matos GALLON, 


Power House. 





Departments. 


telling 





Active sales representatives de- 
sired for unoccupied territory. 





Insure Your Power House 


Castle Liberty No. 1 


Insurance policies do not put out fires. They only pay for the damage 


done by the fire. 
damage done by fire often costs more than the Insurance Company pays. 


Avoid this delay by equipping your Power House with the New 
Exclusive CASTLE LIBERTY No. 1, a Three-Gallon Carbon Tetra- 
chloride Type, Hand Pump Fire Extinguisher which has sufficient 
I capacity to extinguish almost any fire apt to happen around the 


Comparative and competitive tests have proved that a CASTLE 
LIBERTY No. 1 can extinguish fire that could not be controlled by 
twenty-eight one-quart fire extinguishers. 


The extinguishing agent is Castle Liquid approved for Government use 
and used by leading Corporations, Railroads and Governmental 


Write for complete description. Write for “Safety Always” 
the real story of fire extinguishing liquids. 
It tells you why so many one-quart extinguishers are out of 
service by reason of corrosion and it tells you how Castle 
Liquid corrects this trouble. 


812 Lincoln Bldg., Philadelphia, Pa. 


with a 


The delay caused by having to rebuild or repair 


James M. Castle, Inc. 


Manufacturers and Distributors 
of Fire-Extinguishing Apparatus. 











Paeseeeeserses se ee eee Seen 


Ideal Commutator Dresser Co., P.P.B. 12-15-19 
14 So..Dearborn St., Chicago. 


Gentlemen: Please send me an Ideal Commutator Re- 
surfaces for free trial. It is understood that if I am not 
fully satisfied with it I will return it at your expense. I 
want to use it on equipment as follows: 
po dae Sk | Ca Diameter of Commutator or ring...... 


' 

' 

] 

1 

' 

i 

a 

t 

‘ 

s Approx. width of Commutator or ring surface.............. 
. Approx. distance between brush sets....... Condition....... 
; Ring material (eopper, steel, etC.)....cccccocscscccccccccecs 
7 ee Arr cree tre PORTO is 56 ss cnce dees 
4 MOOT IIY 656.0 56.5 60vi0ietp 60-000 d.00n 0s 001006001008 00000800 00.0000 
; SmI TUR RRR i855, 5 (Sots none vaiwwasses asses ereneuse 
' 
‘oe 






Stop Power Loss 


due to sparking at the brushes of motors or generators. Don’t 
remove your armatures and turn them down at the lathe— 
resurface them while in service, with an 


I D EA COMMUTATOR 


RESURFACER 


—a manufactured abrasive block of uniform cutting quality. 
By simply holding it against commutators or rings, while 
machines are in motion, all ridges and high mica are cut 
down and sparking or loss of power eliminated. An occa- 
sional application keeps every machine in perfect condition. 

The Ideal will not wear smooth, collect copper dust or 
cause short circuiting. 


Many Sizes, Grades and Designs 


They are made in various designs, sizes and cutting quali- 
ties to meet all conditions. 


Try One Out FREE 


Mail in the coupon for the free trial or an IDEAL. It 
will cost you nothing unless you decide after ten days’ use 
to keep it. Fill out the coupon and mail it in NOW. 
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ECONOMY 
renewable FUSES 


are the right fuses to protect your 
electrical circuits. 





because they afford the right sort of pro- 
tection; their reputation lends assurance that you 
can safely depend on them for accuracy of rating 
and all-around efficiency in operation. 


because they cut annual fuse maintenance 
costs 80 per cent as compared with the use of 
one-time fuses, owing to the fact that an inex- 
pensive “Drop Out” Renewal Link restores a 
blown Economy Fuse to its original efficiency. 


because it’s the work of a moment to re- 
place the link and renew the fuse. 


because a good sized stock of “Drop Out” 
Renewal Links always on hand represents but a 


small outlay. 


Write for catalag 25 





Economy Fuse & Mf3. Co. 
Kinzie and Orleans Streets CHICAGO, U. S. A. 


Sole Manufacturers of ‘‘ARKLESS’’—the Non- 
Renewable Fuse with the 100% Guaranteed Indicator 


ECONOMY FUSES ARE ALSO MADE IN CANADA AT MONTREAL 
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Westinghouse 


- Water-Wheel Generators 
On the Pacific Coast 






















The Halsey Power Station of 
the Pacific Gas & Electric Co., 
is one of several which pro- 
vide light and power through 
numerous sub-stations to the 
industrial and farmin?, com- 
munity in California, as well 
as to the electric traction 
systems. 








WESTINGHOUSE 
ELECTRIC 


The electrical equipment in 
this station consists of a 
Westinghouse 12,500 Kv-a, 
Horizontal Water-Wheel 


Generator. 


The illustrations show an ex- 
terior and interior view of 
the Halsey Power Station. 








Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 
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CHANDLER & TAYLOR 


Simple, Tandem, Cross Compound 


ENGINES 


are nationally eminent for their 
dependability and efficiency. 

Our plant at Indianapolis covers 22 acres, 
and is fully equipped with the most mod- 
ern electrically operated tools. Both our 
facilities and the records of our engines 
are convincin$. 


Catalogs gladly sent on request 


CHANDLER & TAYLOR COMPANY 


INDIANAPOLIS, IND. 





Cross Compound Engine 
direct connected to generator. 
Right or left hand 








Freeman Manufacturin3, Co. 
Racine, Wisconsin 
Manufacturers of 


Water Tube, Horizontal Tubular and 
Internally Fired Boilers 





Tanks, Steel Plate Work, Etc. 


Write for Catalogue 











Moore Steam Turbines 
Single or Multi-Stage 


Built in sizes and capacities adapted to a wide range of 
use as auxiliary power units. Economical of steam. Low up- 
keep costs. 

Casing horizontally split. Diaphragm horizontally divided 
and permanently attached to upper and lower halves of casing. 

Buckets of steel cold drawn or machined perfectly smooth, 


with ample clearance. 
Capacities 5 to 1000 h.p. Speeds 1000 to 5000 r.p.m 
Standardized and built in quantities for moderate prices. 


Write for our illustrated catalog. 
Moore Steam Turbine Corporation 
Wellsville, N. Y., U.S. A. 
Sales Offices: 







w York Pittsburgh Detroit 
ne ec St. Louis St. Paul 
Boston Cleveland Philadelphia 
Typical view of Moore Steam 
Turbine showing accessibility, 
due to horizontally split cas 
ing. 









Ball Engines 
For All Kinds 


of Service 





Reliable, 
Economical, 
Simple 


Ball Engine Co. 
Erie. Pa. 




















Troy Engine & Machine Company 
TROY, PENNSYLVANIA 


Builders of 


“Troy Steam EnZines 


Exceptional results in drivin}, blowers, 
compressors, fans, Zenerators, pumps, 
stokers and similar equipment, either 
belted or direct connected. 


Address Department E for Catalogue 
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500 kw. Mixed Pressure Kerr “Economy” Turbo-Alternator built for 
the Rockhill Iron & Coal Company, Robertsdale, Pa. This unit operates 

, on exhaust steam from engines, mine pumps and compressors. 


KERR TURBINE COMPANY 
WELLSVILLE NY. USA, : ae SS 


Power Almost as Free as Air 


Power plants used to’see exhaust steam going to waste without any remorse. It was one of those things 
that couldn’t be helped. Today they install 


Kerr “Economy” Exhaust Steam Turbines’ 


and from this former waste derive fat profits. The by-product of engines, pumps, air compressors and other 
steam-driven machinery is made to generate electrical current. The initial expense is slight. The operating 
cost negligible. , ; 
There are few power plants in which from 50 to 100 per cent more power can not be obtained almost 
free of cost. This is a profit that counts up in the days of expensive coal. es 
If you are wasting these possible profits a Kerr “Economy” will show the saving way. Write for bulletins. 


Kerr Turbine Co., Wellsville, New York, U.S.A. 











STEAM MOTOR 


Two Bearing 
Units 


Save 
TROUBLE 
WEIGHT 
SPACE 


The Steam Motors Co. 


Springfield, Mass. 








Modern Pumping Equipment 


T HE photograph shows two De Laval cen- 

trifugal pumps driven by De Laval geared 
steam turbines, in the power plant of a large iron 
and steel plant. Each pump handles 10,400 gal. 
per min. against a total head of 125 ft. 











1% the background are two De Laval turbine- 

driven centrifugal boiler feed pumps, each hay- 
ing a capacity of 600 gal. per min. against a total 
head of 575 ft. These pumps receive their supply 
from the open feed water heater located directly 


aS . 
above, 





<= HERE are many reasons why the large steel 
mills, blast furnaces and. other industrial 


Terry Turbo-Generators fro yg Mg ag Ag gg om Fo 


Sizes up to 750 kw. Speeds from 3600 r.p.m. centrifugal pumps in preference to all others. 





HESE reasons are explained in our special 


downward. Condensing and non-condensing. publications, which will be sent upon re- 

Geared or direct-connected. Many notable ad- quest, if you will state the nature of your 
. . . . requirements, 

vantages. Write for bulletins. Our service will 

please you. De Laval Steam Turbine Co. 


The Terry Steam Turbine Co. a Trenton, N. J. 
Terry Square, Hartford, Conn T-607 80 
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The Ruggedness of the Ridgway 


Ridgway power units are built to stand the severest strains, and in operation are found to be highly 
efficient and reliable. 

Their extremely rugged construction enables them to meet all requirements of electrical service with 
perfect satisfection. 

Economy in steam consumption and dependable service are assured, as a result of the careful thought and 
labor used in their construction. 


RIDGWAY 6onirts 

UNITS 
are designed as units for specific service. They are not composed of generators and prime 
movers selected indiscriminately and connected to sell, but they are designed scientifically 
and each part is especially suited to its work. 

Ridgway Power Units include: Ridgway Rateau Turbines, Motor-Generator Sets, Fre- 
quency Changers, Single and Four-Valve Steam Engines, Direct and Alternating Current 
Generators, Direct Connected and Belted Types and other High-Grade Power cae Equip- 
ment. Write for Bulletins for particulars. 


Ridgway Dynamo & Engine Company, Ridgway, Pa. 











To save fuel, time, man- 
power and money, and speed 
up production in your plant, 
you can’t find anythin}, bet- 
ter qualified to co-operate 
with you than ENGBERG 
Direct Connected Generat- 
ing, Sets. 


PP ORT ERTL ST 





Our helpful literature is 
. free for the asking. 'Send 
ENGBERGS today. 
ELECTRIC & MECHANICAL WORKS 
& VINE ST., ST. JOSEPH, MICHIGAN, USA 
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The Most Economical Steam Engine Ever Built 














The “Universal Unaflow” Engine 


is a competent, efficient and dependable, fully organized prime unit for the great work of 
- reconstruction which lies before us at home and abroad. In the future, as in the past, its 
. work will be found the height of power-producing perfection. 


The “Universal. Unaflow” gives Central Station Economy. Our 
- literature gladly sent on request. Branches in all Principal Cities 





























43/5 KINNER ENGINE CO. (uw ERIE.PENNA. U.S.A.pt+ 





COOPER ENGINES 


Embody the specialized skill of over 80 years of successful Engine build- 
ing experience. Built in Simple, Tandem, and Cross Compound Corliss 
types in sizes ranging from 150 to 10,000 Horse Power. 


The Cooper Improved Gravity-Latch Releasing Corliss Valve Gear is 
especially adapted to high rotative speeds and is simple and accessible 
and very noiseless in operation. 


We also manufacture Gas Engines of 80 
to 2,000 Brake Horse Power capacity. Simple 


— 
onnected 
>> Corliss 


The C. & G. Cooper Co. | ) | Engine 


Mt. Vernon, - Ohio 
Write for 7 " 
Our 


Catalogues 
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Four (Type 5 E. G.) Nordberg-Carels Diesei Engines direct connected to generators, and one 
(Type 3 E. G.) engine direct connected to 4000 cu. ft. air compressor 


HE SCARCITY AND HIGH PRICE OF COAL 


in recent years has been responsible for numerous installations of 


Nordberg-Carels Diesel Engines 


Where great power is required these engines are 


UNEQUALLED FOR EFFICIENCY AND ECONOMY 


For many years the name of Nordberg 
has been closely identified with prog- 
ress in the design and manufacture of 
steam prime movers. The efficiency, 
economy and reliability which have 
made Nordberg steam engines famous 


are to befound in Nordberg-Carels Diesel 
Engines. Whatever type of prime 
mover you require, write to or call 
upon us, and our engineers will gladly 
confer with you as to the most desirable 
installation for your requirements. 


NORDBERG MANUFACTURING COMPANY 


MILWAUKEE 


WISCONSIN 
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| LMistrict Offices in All Leading Cities 


ALLIS-CHALMERS CORLISS ENGINES 
GIVE 
HIGHER EFFICIENCY 


and Maintain Their Efficiency 


FOR LONGER PERIODS 


Than Any Other Type Steam Engine 








We manufacture Generator and Condenser, 
assuming full responsibility for complete unit 





RETESET NR 
ALLIS- CHALMERS PRODUCTS 
Electrical Machinery 
Steam Turbines - Steam En gines 
Gas and Oil Engines 
Hydraulic Turbines 
Crushing and Cement Machinery 
Mining Machinery 
Flour and Saw Mill Machinery 
Hf FACTURIN MD Power Transmission Machinery 
Pumping Engines - Centrifugal Pumps 


Steam and Electric Hoists 











gman nl Wisconsin, U.S.A. 














Akron Metallic Gasket Co 

Allis-Chalmers Manufacturing Co 
American Injector 00......c.csescccces 82 
American Steel & Wire Co 

American Steam Gauge & Valve Mfg. Co.. 
American Steam Pump Co 

American Well Works, The 

Ames Iron Works 

Anderson Co., The V. 

Armstrong Machine Works.............. 
Armstrong Mfg. Co. 

Armstrong Mfg. Co. of Ohio 

Ashton Valve Co., The 


Babbitt Steam Spec. 

Babcock & Wilcox Co 

Bacharach Ind. Inst. Co. 

Badenhausen Co 

Badger & Sons Co., 
. Bailey Meter Co 
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Bashlin Co., 

Bernitz Furnace Appliance Co 

Betson Plastic Fire Brick Co., Inc....... 
Bigelow Co., The 

Birch Pump Valve Co 

Blackburn-Smith Corp 

Bond Co., C 

Bowser & Co., Inc., S. F 

Brady Foundry Co., James 

Budd Grate Co 

Buffalo Forge Co 

Burt Mfg. Co 


Calebaugh Self-Lubr. Carbon Co 
Cameron Steam Pump Works, A. S 
Canton Grate Co 

Carbondale Mach. Co 

Carling Turbine Blower Co 
Castle, James M., 

Chandler & Taylor Co 
Chaplin-Fulton Mfg. Co., 
Chapman Valve Mfg. Co., 
Chicago Pneumatic Tool Co 

C-J Mfg. Co 

Cling-Surface Co 

Coe Co., C. T. r 
Combustion Engineering Corp 
Connelly Boiler Co., 

Cook's Sons, 

Cooper Co., C. 

Coppus Engineering & Equipment Co.. 
Crane Company 

Crane Packing Co 
Cresson-Morris Co 

Crosby Steam Gage and Valve Co 


Curtis & Curtis Co 


Dart Mfg. Co., 

Davis Regulator Co., 

Dean Bros. Steam Pump Works 
Dearborn Chemical Co 

De Laval Steam Turbine Co... 
d’Este Co., Julian 

Deming Co., EN sab Dene Os 8.60%. 440% 
Diamond Power _— oR. Rab 
Direct Separator Co. ne 
Dixon Crucible Co., 

Dravo Co., The 


Economy Fuse & Mfg. 

Edge Moor Iron Co 

Elliott Company 

Engberg’s Elec. & Mech. Wks 
Erie City Iron Works...... 
Eureka Packing Co 


Federal Metallic Pkg Co 
Files Engineering Co.. 
Flexitallic Gasket Co... 
Flynn & Emrich Co... 
Foster Eng’r’g Co.... 
Foxboro Co., The 
Freeman Mfg, 
Fuller-Lehigh Co 


Gardner Governor Co 

General Electric Co .Inside Back Gover 
General Specialty Co. erro ree Hoe 88 
Gifford-Wood Co 

Globe Ventilator Co 

Goetze; Gasket & Packing Co 

Godfrey Conveyor Co 

Goodrich Rubber Co., 

Goodyeam Tire & Pubber Co.” 

Graton Sight Mfg. Co 
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Greene, Tweed & Co 
Griscom-Russell Co., ‘ 


Hammel Oil Burning Equipment Co 
Hancock Inspirator 
Harbison-Walker Refractories Co 
Harrison Safety Boiler Works 
Havard Co., 0. D 

Hays Scnool of Combustion 


Heinicke, Inc., H 

Herrick, Geo. S.... 

Hess & Barker 

Hollow Center Packing Co 
Holmes Metallic Packing Co 
Homestead Valve Mfg. Co 
Hoppes Mfg. Co 

Howard Iron Works 

Huyette Co., The Paul B 


Ideal Commutator Dresser Co 
Imperial Packin 

Ingersoll-Rand 

International Factory Appliance Ex 
Irving Iron, Works Co 


Jefferson Union Co 

Jeffrey ° Mfg.« Co 

Jenkins Bros 

Johns-Manville Co., H. W...., 
Johns-Pratt Co 

Jointless Fire Brick Co 


Karge-Baker Corp 

Keasbey & Mattison Co 
Kelly Foundry & Machine Co 
Kelly & Jones Co., The 
Kerr Turbine. Co 

Keystone Lubrieating Go 
Kieley & Mueller, Inc 





See Pages 90-92-94-96-98 for 
Classified List of Products 
And Their _Manufacturers 
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Ladd Co., Geo. T.. 

La#onda Mfg. Co., 

Lakeside Bridge g Steely Go 

Leavitt Mach, 4 

Le Valley Vitae Carbog Brush Co 

pe Sg SN eee eee ,. 
Link-Belt Co 

Locomotive Superkeater Co% 
Lunkenbeimer Oo., The. .........-+.-+5- 


Magnesia Association of America 
Manistee Iron Works 
Manning, Maxwell & Moore 
Marion: Machine Foundry & Supply Co.... 

rk Mfg, Co 

m Segulator Co 

Metalle casket Co 
Metric Packing Co., Inc 
Michigan Lubricator Co 
McClave-Brooks 
McCord Mfg. Co 


McGraw-Hill Book Co., 
McLeod & Henry Co 
Moore Steam Turbine Co 
Moyris\ Machine Co 
Morse Chain Co 
Murphy Iron Works 


ee Machine Co 

National Flue Cleaner Co 
National Regulator Co...... beary 
National Tran. Pump & Mach. 
National Tube Co 

Neemes Bros 

Nelson Valve C6 

New York Belting & Packing Co 
New York & New Jersey Lub. Co 
Nicholson & Co., W. H 

Nordberg Mfg. Co 

Northern Equipment Co 


Ohio Brass Co 
Ohio Grease Co 


Patterson-Kelley Co., The 
Penberthy Injector Co., 
Permutit Co., The 
Perolin Co. of America 
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Pilley Pkg. & Flue Brush Mfg. .Co 
Pioneer Rubber Mills 

Pittsburgh Piping & Equipment Co 
Pittsburgh Valve, Foundry & Const. Co.. 
Plant Engineering & Equipment Co 
Portable Machinery Co 

Powell Co., 

Power Machinery Exchange 

Power Plant Specialty Co 

Power Turbo-Blower Co......... is atone 
Pratt & Cady Co. Inc 


Quaker City Rubber Co 
Quigley Furnace Specialties Co 


Refinite Co., 

Reliance Gauge Column Co 

Ric-Wil Co., 

Ridgway Dynamo & Engine Co 

Riley Stoker Co., Lt., Sanford 

Robertson & Sons, Jas. 

Rogers Co., H, A. ar 
Ross Heater & Mfg. 16. Sas ee oe ee 134 
Roto Co., 

Royal Mfg. Co 

Ruggles-Klingemann Mfg. Co 

Ruggles & Ruggles Co 


Sarco Co., 


Schieren Co., Chas. 

Schaeffer & Budenberg Mfg. Co 
Schiller, Jos 

S-C Regulator Co 

Scott Valve Mfg. Co 

Scully Steel & Iron Co..............:06 123 
Shear-Klean Grate Co 

Shepard. Electric Crane & Hoist Co 
Signboard Section.. 100-101-102-103 
Sims 

Simmons Co., Ino. 

Skinner Engine Co 

Smith Gas Engineering Co 
Smooth-On Mfg. Co 

Specialty Engineering Co#® 

Spray Engineering Co 

Springfield Boiler Co 

Squires Co., 

Standard Oil Co 

Starrett Co. L. S 

Steam Motors Co 

Steel Mill Packing Co 

Stephenson Mfg. Co 

Strong, Carlisle & Hammond Co 
Strong Machinery & Supply Co 


Taber Pump Co 

Taylor Instrument Co 
Templeton Mfg. Co 

Terry Steam Turbine Co 


Trill Indicator Co . 
Troy Engineering & Machinery Co 


UVehling Instrument Co 
Underfeed Stoker’Co. of America 
Uniflex Coupling Co 

United Asbestos & Pkg. Co 
United Electric Co 

United Machine & Mfg. Co 
United States Rubber Co 

Union Iron Works 


Vasil Steam Systems Co 
Vilter Mfg. 
Voorhees Rubber Mfg. Co 


Waterbury Co 

Watson & McDaniel Co 

Wayne Oil. Tank & Pump Co 
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Wheeler Mfg. Co., 

Wickes Boiler Co. ; 

Wickes Machinery Co 

Williams Gauge Co., Th 

Williams Valve Co., The D. T 
Williams & Oo.,. J. eae 

Wing Mfg. Oo., L. J 

Worthington Pump & Mach’y ‘Corp. . "136-137 
Yarnall-Waring -Co.. 

Yeomans Bros. 


Zelnicker Supply Co., Walter A..... 








